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When Does an a salary. The consensus seems to be that no man should 


Employment Contract Terminate? 


HE discussion on this subject, which has appeared 

from time to time in these pages, has been of much 
interest and value. There can be no doubt that there 
exists some dissatisfaction over contracts offered tech- 
nical men and the suspicion seems not ill founded that 
there may be some injustice in them. It is, therefore, 
not undesirable perhaps to summarize the situation and 
endeavor to arrive at some fair and constructive con- 
clusion. 

First, from the standpoint of the technical man there 
appears to be agreement that there is a vagueness about 
the average contract offered technical men which opens 
the door to misunderstandings. These misunderstand- 
ings apparently are due for the most part to the tech- 
nical man’s ignorance of his own right. He may be con- 
sidered partly to blame for this, but the system under 
which he is trained is certainly more to blame than the 
individual himself. The most important right to him is 
his right to be recompensed for discoveries made while 
working on a salary, through his ownership of shop 
rights in discoveries which he has made. Under present 
practice he is very apt to sign away these rights in a 
contract which is perfectly valid. If, now, the knowl- 
edge of these inherent rights were a matter of general 
comprehension, it would be unlikely that an employing 
corporation would embody in the contract such usurious 
exactions as a price of employment. That there exists 
a suspicion on the part of the employee that he is the 
victim of an unavoidable and unfair condition is a well- 
established fact. How much better it would be for all 
concerned if the technical man were promised a fair 
return for discoveries which he might make while in the 
employ of the company. 

The second cause for considerable dissatisfaction 
among technical men is the curtailment of their field of 
usefulness outside of the employer’s factory walls. It 
has been decided legally that such restriction is unen- 
forceable and the knowledge of such decision is fairly 
widespread among technical men. The insertion of such 
clauses in an employment contract is usually intended 
to intimidate the technical man and in so far as they 
have a deterrent action upon dishonest employees, they 
have fulfilled their function. 

There seems also to be a complete unanimity as to the 
employer’s duty and privilege to protect his property 
rights. These property rights would seem to include 
all the knowledge which he possessed up to the time of 
the employee’s engagement and all other knowledge 
gained during the employee’s stay which was not de- 
veloped by that particular employee himself. The great 
difficulty seems to be as to how much property right 
the employer has over uninvented things that the em- 
ployee may contribute in the future while working under 


be asked to sign away an interest in an invention not yet 
made and that perfect justice would give the employee 
some personal share in the work of its success. 

The whole situation actually rests with the employer. 
With technical men as a class, it can be said with con- 
siderable confidence that in so far as they are trusted 
and in so far as their own aims and aspirations are 
made coincident with those of the employer, just so far 
will the employer enlist their loyalty. No employer has 
the logical or actual right to demand loyalty from an 
employee when he demands service which not only does 
not develop, but actually cramps and hinders the em- 
ployee’s career. We doubt if legislation would be of 
assistance, for unless the relationship is above any legal 
plane it ceases to be desirable either to the employer or 
the employee. We do believe, however, that teachers of 
chemistry and chemical engineering can make a dis- 
tinct contribution toward remedying the situation by 
arranging with competent counsel for one or two lec- 
tures a year on the elements of contractual relations. 


Discredited 
Among His Colleagues 

ENATOR KING undertook to break down the dye 

industry of this country by one of the most vitriolic 
attacks which has ever been made in any Congress upon 
any young and growing branch of business. He charged 
monopoly. He charged everything else which might 
discredit the industry in the eyes of the public. Backed 
by statistics which contained just sufficient truth to be 
believable by many, he urged and finally obtained author- 
ization for a Senate investigation. Thanks to Senator 
FREYLINGHUYSEN, this investigation was made to cover 
not only the producer but also the importer of dyes. 
And now the investigation has virtually reached its end, 

As a result of the very comprehensive proceedings 
under the able chairmanship of Senator SHORTRIDGE, it 
has been conclusively demonstrated that Senator KING’s 
charge of monopoly is simply bunk. He and the various 
witnesses from all quarters have conclusively proved 
that there are in the industry several very large com- 
panies. That is all that has even been seriously charged 
by any one appearing before the committee. Even the 
most vigorous opponents of an embargo for the domestic 
dye producers have been forced to deny that there is 
anything approaching monopoly. 

But incidentally the investigation has demonstrated 
another thing. It has most convincingly set before the 
members of the Senate the real situation with reference 
to the organic chemical industries of the United States. 
The investigation can, in fact, be credited with having 
convinced the Finance Committee of the Senate that an 
extension of the embargo on dye importation was desir- 
able. It seems to be unquestioned that it was the 
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proceedings which started as an attack upon the indus- 
try that ultimately proved a tremendous blessing in this 
particular. 

As things now stand, we cannot know for some time 
what the Shortridge committee has concluded or will 
recommend to the Senate. The chairman of the com- 
mittee and the other members of the Senate interested 
have, however, said enough so that it may be safely fore- 
cast that the conclusions and recommendations will be 
in general favorable and beneficial to the American 
dye preducer. 

The industry has come through with a clean, fine 
record. It is going to be given a slightly extended 
period of protection against unrestricted import. For 
at least one year, and more likely two years, after the 
passage of the pending tariff bill (assuming that that 
bill ever does pass), a license for imports will be re- 
quired. What may happen after that no one now can 
forecast. But there still remains a considerable period 
in which to set in order the defenses of this industry to 
meet any mass attack through importation. 

The most effective defense against that attack will be 
the result of research applied as improved technology. 
If there ever has been a time in any chemical industry 
when research was needed, it is now in the dye industry. 
Through research and its application to processes and 
products, the industry may hope permanently to meet 
any foreign competitor. American inventive genius, 
American methods of economical mass production, and 
clean-cut, vigorous American business methods can well 
expect this success if they are builded upon sound 
science and the best possible technology. However, 
without that foundation none, nor even all of them, 
can succeed. 


Steel Makers Dine 
With the President 
OME of the commonest things today were quite 
novel when introduced. The nothing-new-under- 
the-sun dictum must be adopted with reservations. The 
first umbrella was a startling innovation and there was 
even a time when clothes were not worn. 

It is a new thing for the President of the United 
States to invite representative members of the steel in- 
dustry to dine with him, yet it is not difficult to conceive 
of such contacts becoming common. Why should not 
the head of the nation talk frankly with groups of men 
who have much to do with the course of everyday affairs 
in the country? 

The news dispatches from Washington told of Presi- 
dent HARDING having at dinner with him on the 18th 
twoscore or more of representative steel manufacturers, 
to discuss informally the subject of the 12-hour day 
in the iron and steel industry. The dispatches did not 
bring out the naturalness of the thing, possibly because 
it is unnatural for newspaper men to seek to minimize 
the novelty of what they report. But when the head of 
a large corporation finds in his reports something that 
he thinks can be improved upon, he is likely to call a 
conference of those involved. Now the fact is that the 
Department of Labor has in press at the present time a 
new report on “Hours of Labor in the Iron and Steel 
Industry.” The report, according to the statement re- 
leased for the press a week ago, “shows that a con- 
siderable change was made in the hours of labor of em- 
ployees between 1910 and October, 1920, the date of the 
last figures in the report.” It seems like rather a be- 
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lated report, of course, but probably it was only recently 
placed before the President. So it is not strange that 
Mr. HARDING, seeing the report, might conceive the idea 
of inviting some of the men who have to do with this 
matter to dine with him and go over the ground. In ten 
years progress had been made in reducing the propor- 
tion of 12-hour employment, why not see if the progress 
could not be stimulated? 

Business men of the United States are anxious to be 
in real contact with the government. The saying “Less 
government in business, more business in government” 
is not contradictory. The difference is between natural 
contact and the uncomfortable contact that comes from 
impact. The steel industry itself furnishes a good illus- 
tration. The U. S. Steel Corporation was formed in 
the spring of 1901. In 1908, testifying before the Stan- 
ley committee, Judge Gary, chairman of the Steel 
Corporation from the outset, said plainly and earnestly 
that he would welcome an arrangement whereby the 
Steel Corporation would lay all its information before 
the government and the government would then tell it 
what it should do and what it should not do. Three 
years afterward, more than ten years after the corpora- 
tion had been formed, the government brought suit 
against it for dissolution. By a Supreme Court decision 
of four to three the Steel Corporation survived the im- 
pact, but it was not the kind of contact that has been 
found good in the conduct of business. 

The Constitution of the United States, by the way, 
requires the President to inform Congress from time 
to time as to the state of the Union. Some Presidents 
have used many thousands of words in telling about 
government departments rather than the state of the 
country. In inviting groups of men to dine with him 
the President is seeking just such information as he 
ought to have. 


Along This Road 
Lies Profit 


ENRY FORD states in his autobiography—now 

being published in McClure’s Magazine—that the 
way to profit in automotive manufacture is first to set- 
tle definitely on the design of the motorcar and then 
devote all possible effort to improving the equipment 
and methods by which it is produced, rather than to 
endeavor to change the design and bring out a “new” 
model from time to time. The success which he has 
attained by following these methods has been so con- 
spicuous that it would not seem possible to arouse much 
opposition to the statement. Nevertheless, many do 
not seem to accept this as true and prefer to look to 
luck or some other intangible factor as the touchstone 
of ForRD’s success. 

If we change the above to fit the chemical industries, 
it would read something like this: The way to profit 
from chemical manufacture is to settle definitely on the 
process to be used and then to devote all possible effort 
to improving the machinery and methods by which this 
process is accomplished. This is, unfortunately, even 
less an accepted maxim of chemical manufacture than 
it is of automotive industry. The actual method more 
often followed seems to be, rather, to go on with a 
manufacturing process in exactly its original form until! 
someone invents a new process or a better product as a 
substitute and, by the advantage thus gained, eventu- 
ally forces everyone concerned to adopt the new way. 

Our suggestion is in no way to be taken as con- 
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demnation of scientific research, which is essential to 
progress in industry. Rather is it a plea that some of 
the research be directed to developing better equipment 
for already established processes and finding better 
ways of operating and managing them. To do this 
may curtail to some extent the amount available to be 
spent in research along new lines, but from both the 
social and business viewpoints we feel that it is per- 
haps better that the cause of science should suffer tem- 
porarily until money is available for full efforts along 
both lines. This is because the road traveled toward 
perfection in equipment and method also leads us to far 
better working conditions for the employee and, for the 
employer, to the goal of all endeavor—increased profits. 


Sulphur and Manganese 
In Rivet Steel 


ee IGH SULPHUR” has long been one of the ac- 
cepted excuses for baffling defects; sulphur has 
universally been condemned as an ingredient in steel. 

And yet after a careful search in literature we were 
unable to find any metallurgist placing a definite limit 
on sulphur for any particular class of steel and giving 
anything like a clear idea of what would happen if 
the danger line was overstepped. Steels made before 
the advent of chemical specifications wore out after 
long and honorable service before they were discovered 
to be “dangerously high” in sulphur. In more recent 
and scientific years chemical specifications for sulphur 
in steel have varied geographically to a certain extent. 
The Swedes insist on very low sulphur; the English 
are much more tolerant; the Americans occupy a mid- 
dle ground. One almost suspected that a piece of steel 
if it were honestly and skillfully made would not be 
spoiled for ordinary uses in rails, shapes or plates by 
any reasonable amount of sulphur. Perhaps sulphur 
has been taking the blame all these years because it 
can be determined chemically, while dissolved gases 
cannot. Perhaps, too, the excess manganese demanded 
to “neutralize the sulphur” also did unnoticed yeoman 
service in neutralizing the oxygen. 

But now we have some real information on the sub- 
ject! An important report on the “Effect of Sulphur 
on Rivet Steel” has been issued, containing the first 
data issued since the Joint Committee commenced its 
work, two years ago. It contains, in graphical form, 
the results of an exhaustive series of thousands of tests 
on several selected steels, held as constant in chemical 
composition as possible except as to sulphur. Appar- 
ently here are the data necessary for judging and con- 
demning the culprit—but for reasons of its own, the 
committee has abstained from any comment on the sig- 
nificance of the tests, leaving each interested engineer 
to draw his own conclusions. This has been done by 
one of the editors of CHEM. & MET. for his own edifica- 
tion and perhaps for that of others, as set forth on 
page 1019 of this issue. 

One is tempted to speculate upon the reasons why 
the committee, which undoubtedly is best qualified to 
interpret the results, did not state in words the plain 
indication of the tests. Primarily, the investigation 
was undertaken to determine whether the war-time 
specifications permitting high sulphur could be safely 
retained. Well, can they? 

Perhaps the committee declined to say yes or no to 
such a direct question because it has found that this 
monumental investigation has tested more than the 
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effect of sulphur in steel. Primarily it has tested our 
methods of testing—not only their competence but their 
significance. It has raised such questions as this: 
What standardized test will give the same indications 
that can be had from pulling a joint apart, breaking 
tightly stretched rivets by combined crushing, bending 
and shear? This question of competence of test should 
seemingly have been decided long ago. Else why spend 
so much time testing slabs in torsion, for instance? 
From the published curves, shearing tests on a plain 
bar are found to parallel strengths of riveted joints 
admirably, the good old ultimate strength in tension 
is a close second. 

Again, what impact test shall we use? Impact shear 
on rivet bars in the annealed state are approximately 
the same as when received from the mill; while Charpy 
values for annealed bars are cut down 80 per cent. 
Shall we accept the impact shear, or the Charpy re- 
sults? Furthermore, it appears to be immaterial 
whether an unnotched specimen is broken with or 
across the direction of rolling—the work expended is 
substantially the same. It may be debatable whether 
the result of the impact tests on unnotched specimens 
denotes a uniform material or an insensitive testing 
method. It might even be that the impact shear is 
sensitive and accurate, and the material is uniform. 
Must we then conclude that both the Izod and Charpy 
are capricious? 

Assuming, however, that all these tests are compe- 
tent and significant, an inspection will show that high 
sulphur has surprisingly little effect. Twenty of the 
graphs, if approximated by a median line sketched 
freely, actually show well-defined maxima or minima 
at 0.04 to 0.05 per cent sulphur. This might support 
the contention of certain manufacturers that it is more 
damaging to “force” open-hearth heat for extremely 
low sulphur than to leave it in, were it not for the fact 
that the manganese curve shows a definite minimum in 
the same region. In fact one or two of the most 
jagged curves presented by the committee are less 
baffling if plotted against manganese! While it would 
be unfair to suggest that the committee has tested the 
effect of manganese rather than sulphur, these facts, 
and the rather wide range of manganese contents, make 
it certain that the results have actually tested the effect 
of sulphur plus manganese on rivet steel. 

Some interesting sidelights appear. An unexpected 
heat containing 0.18 per cent sulphur suggests that the 
whole art of open-hearth steel melting has been tested. 
Furthermore, the comparatively innocuous effect of 
such dangerously high sulphur has tested one of our 
cherished metallurgical prejudices. Finally, the heat- 
treatment of low-carbon steel is before the court, for 
certainly a correct anneal would not be expected to 
damage the impact properties so greatly. 

Perhaps the Joint Committee may be pardoned for 
not opening this Pandora’s box, but it seems that one 
conclusion will unavoidably be reached from a study of 
the published tests, and that is this: 

In well-made basic open-hearth steel containing less 
than 0.02 per cent phosphorus, approximately 0.11 per 
cent carbon and 0.43 per cent manganese, the maximum 
sulphur now allowed in rivets for structural steel 
(0.045 per cent) is at least 0.01 per cent below the 
quantity where sulphur will damage the strength, at 
least as far as its performance can be predicted by 
known tests. 
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Radium Production in America* 
To the Editor of Chemical & Metallurgical Engineering 

Sik:—In two recent papers of this title by H. D. 
d’Aguiar,’ the recovery, refining and measurement of 
radium from carnotite ore were outlined. While Mr. 
d’Aguiar does not mention the company employing the 
practice described, the writer is informed that it was 
that of the former Radium Luminous Materials Cor- 
poration, of Orange, N. J. 

It is very gratifying that one of the leading radium 
companies is willing to give its flow sheet and describe 
its operations. The radium industry in this country 
has, in some instances, suffered greatly in the past 
from the lack of proper technical advice and control. 
This has been particularly true of companies just be- 
ginning to operate. In fact, many operations both 
early and recent have failed from no other cause than 
this. There is far less excuse today for such a con- 
dition prevailing than 10 years ago. The number of 
technical men familiar with radium measurements and 
competent to direct plant operations has increased 
many-fold in that period. The writer, therefore, wel- 
comes information of the character that Mr. d’Aguiar 
has presented and believes it will be of benefit to the 
radium industry. Additional value would have been 
given to Mr. d’Aguiar’s paper had he presented more 
data in regard to recoveries and costs. Any process, 
chemical or otherwise, must stand or fall on the effi- 
ciency and economy of its operation. The writer will 
take the liberty of making a few comments on some of 
the points raised by Mr. d’Aguiar, and also of pointing 
out features of the process described where additional 
information would be very welcome. 

Mr. d’Aguiar makes the statement that the radium- 
uranium ratio in carnotite may be altered by contact 
with water, even by such contact as would be brought 
about by not keeping the ore entirely dry during stor- 
age. While it is not intended to challenge this state- 
ment flatly, the writer desires to point out that it is 
not in accordance with the generally accepted results 
of dry and wet concentration methods as applied to 
carnotite. Some experiments on both the wet and dry 
concentration methods, by the Bureau of Mines a num- 
ber of years ago, indicated that no change is produced 
in the radium-uranium ratio. Since that time wet 
mechanical concentration has been much more exten- 
sively employed and additional information on this 
point by the operating companies would be very 
valuable. 

Mr. d’Aguiar describes the application of the alpha 
ray method in checking the analytical results for U,0,. 
The writer has recently commented at length upon the 
limitations of this method,” and has nothing further 
to add at present. 

The most striking feature in the extraction process 
described by Mr. d’Aguiar is the use of hydrochloric 
acid to dissolve the soluble material in the ore, fol- 
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lowed immediately, without filtration, by the use of 
sulphuric acid to precipitate radium and barium as 
sulphates. From the standpoint of economy this proce- 
dure could be justified only if it can be demonstrated 
that sulphuric acid alone will not give equally good 
extraction. By the addition of sulphuric acid without 
previous filtration the radium and barium are thrown 
out of solution with the tailing and must be recovered 
by a sliming process, which entails the difficulties of 
carbonation and the recovery of the radium from the 
slimes. When hydrochloric acid is used as extractant, 
it is usually with the purpose of separating the solution 
from the tailings immediately by filtration and obtain- 
ing in a single step a high-grade radium-barium sul- 
phate by precipitation. If this procedure is to be 
sacrificed (and in some cases it is not applicable), one 
would naturally expect to use the cheaper acid, sul- 
phuric, for the whole digestion of the core, unless it can 
be conclusively demonstrated that hydrochloric followed 
by sulphuric gives a better result. 

Mr. d’Aguiar’s statement that no radium is found in 
carbonate liquors can scarcely be entirely correct. 
Barium carbonate must be present up to its solubility 
in the liquor in question and radium would be con- 
tained corresponding to the radium-barium ratio pre- 
vailing. For all practical purposes, however, the 
amount of radium is too low to represent any material 
loss. Mr. d’Aguiar does not state at what point of 
the process, nor how, the lead was removed. 

The practice of holding radium tubes, even with 
forceps, while tubing the salt must be regarded as a 
very hazardous one. In the work of the Bureau of 
Mines a very simple arrangement was devised which 
proved entirely satisfactory. A one-hole rubber stop- 
per was forced into a heavy glass inkwell with a flat 
base, which prevents the possibility of tipping over. 
The bottom of the tube to be filled is then inserted for 
a short distance into the hole in the stopper, which 
holds it firmly in a vertical position, and at the same 
time permits all the necessary play for tapping during 
the tubing operation. 

The practice of discarding uranium is very regret- 
table, but, as Mr. d’Aguiar states, the market condi- 
tions have not justified its recovery. Some companies 
have run the byproduct into sumps from which it could 
be recovered if a demand ever arises. It is not at all 
improbable that a use will some time be discovered for 
this rare metal which will make it extremely valuable. 

Regarding the practice described for the measure- 
ment by radium of the emanation method, a chamber of 
10 liters capacity seems unnecessarily large. Physicists 
in the past have complained that chemical methods are 
crude in being able to deal quantitatively with matter 
only in relatively large quantities. This criticism 
would appear just if we admit that it is necessary to 
employ a capacity of 10 liters in measuring a volume 
of emanation which itself is of the order 5 & 10° cu.mm. 

The use of such a large volume entails certain dis- 
advantages. The volume of air to be dried is so great 
that one cannot use conveniently a small system con- 
taining concentrated sulphuric acid, but is forced to 
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resort to the use of solid calcium chloride. 
of the danger of adsorbing radium emanation, it has 
not been regarded as good practice to pass it over 
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porous solids. The only reason which requires the use 
of such large volumes is in itself not sound in prin- 
ciple, since the emanation to be measured is removed 
from the solution by aspiration at ordinary tempera- 
ture instead of by boiling. It has long been realized 
that the complete aspiration of radium emanation from 
water at ordinary temperature is a slow and uncertain 
process. This point has recently been reiterated by 
M. Walter Mund’ in another connection. By far the 
superior practice consists in boiling the solution; the 
volume of steam produced sweeps it out completely in a 
short time and is again condensed so that the volume 
of air actually introduced is much smaller and an elec- 
troscope of 4 liter capacity is sufficient for all purposes. 

In connection with the standardization of emanation 
chambers, the preparation of a standard solution from 
1 mg. of radium measured by the gamma ray method 
would scarcely afford the desired degree of accuracy. 
It is much better to make up a solution employing 
a large quantity of salt, which can be more accurately 
measured, dilute this solution to the desired standard 
and return the remainder immediately into the form 
of salt. It is also to be borne in mind that fluctua- 
tions in temperature or pressure will produce corre- 
sponding errors in the result obtained with a calibrated 
chamber, unless correction is made. When both of 
these errors happen to be in the same direction, they 
can easily amount to 2 or 3 per cent. The ideal sys- 
tem is to have an air bath which can be regulated to 
correspond to the prevailing barometric pressure on 
each day so that all emanation chambers can be filled 
with an air concentration corresponding to that at 
which they were standardized. 

Mr. d’Aguiar’s method described for the treatment of 
sulphates in order to bring the radium into solution for 
measurement involves a rather difficult operation in 
duplicate. If the silica content of the sulphates is too 
high to render the sodium carbonate fusion method 
applicable,* then the bisulphate fusion method of 
Barker’ may be used conveniently, or the SiO, may be 
removed by HF before the carbonate fusion. 

It is not clear whether Mr. d’Aguiar’s statement in 
a footnote, to the effect-that the nitric acid extraction 
method is needlessly expensive and that only 1 g. of 
radium has been produced by it, is general, or whether 
it refers only to the experience of his own company. 
If he means it as a general statement, it may be of 
interest to recall that the Bureau of Mines produced 
between 84 and 9 g. of radium element by the nitric 
acid method, which was not only found to be entirely 
satisfactory but which was above criticism from the 
cost standpoint, as the following statements will show: 
The costs published in Bulletin 104 by the Bureau of 
Mines were $37,500 per gram of radium. These costs 
were estimated from the production of 1 g. during the 
course of operation. It has been supposed by some 
radium producers that the estimate was too low, but, 
as a matter of fact, it has proved to have been fairly 
close. When the entire operations of the National 
Radium Institute were brought to a close, it was found 
that the net expenditures of the corporation, after 





J. phys. radium, vol. 2, pp. 381-2 (1921). 
‘J. Ind. Eng. Chem., vol. 7, p. 1024 (1915). 
°J. Ind. Eng. Chem., vol. 12, p. 525 (July, 1918). 
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deducting for the sale of the plant, byproducts, etc., 
was u little over $300,000. (No allowance has been 
made for 30 tons of high-grade black oxide of uranium 
produced as a byproduct, which has not yet found a 
market.) Add to this an overhead of $50,000 on the 
part of the Bureau of Mines, which is a very liberal 
estimate, divide by 8.9 g., the amount produced, and 
a cost is shown of $39,325 per gram. It is not meant 
to imply that this would be a fair figure today under 
the present cost of chemicals, labor, etc., but it is 
meant to state that for such ores as are amenabie to 
nitric acid extraction it can compete in cost, when the 
nitrates are recovered from the tail liquor and the 
nitric acid is regenerated, with any other method 
hitherto proposed. In addition it possesses the distinct 
advantage of furnishing in a single step a high-grade 
radium-barium sulphate which can be directly converted 
into soluble form and introduced into the crystallizing 
system, without the troublesome steps necessary when 
a less pure sulphate is produced by a sliming method. 
In the writer’s opinion, radium producers who have 
carnotite ore reasonably free from sulphate, which is, 
therefore, amenable to nitric acid extraction, make a 
mistake in overlooking the possibilities of the nitric 
acid method. 

In closing, the writer would like to say that the 
radium industry is much indebted to Mr. d’Aguiar for 
the interesting information contained in his two papers 
and that it is only to be hoped that he will supplement 
it with statements regarding the relative amounts of 
radium passing through the different stages of the 
process described, and give other details and data which 
would be of the greatest value to those engaged in the 
radium industry. S. C. LIND. 


Rare and Precious Metals Station, 
University of Nevada, 
Reno, Nev. 





Explosion Hazard in the Darling Process 
of Electrolyzing Sodium Nitrate 


To the Editor of Chemical & Metallurgical Engineering 

Srr—In reading the first installment of Mr. Bats- 
ford’s valuable article on “Metallic Sodium,” which 
appeared in your journal for May 10, I find that, on 
page 891, following his description of the “Darling 
Process Using Sodium Nitrate,” he says: “Unfor- 
tunately the explosion hazard was too great a draw- 
back, and the process was abandoned about the year 
1905.” As expert special agent in charge of the chem- 
ical industries at the census of 1900 I investigated 
the Darling process, then being operated at the works 
of Harrison Bros. & Co., Philadelphia, and on pages 
50-51 of Bulletin 210 of the Twelfth Census of the 
United States I have given a description of the proc- 
ess. During my investigation I learned that the 
quantity of metallic sodium accumulated in storage 
at the works had become so great the city authorities, 
fearing accidents, compelled the cessation of opera- 
tions. It was my understanding that the menace was 
in the product and not in the process and that this 
menace will hold for any and all processes for the 
isolation of sodium. This is a factor of great weight 
in determining the location of a plant for this indus- 
try and in designing the methods for collecting, han- 
dling and storing the sodium. 


CHARLES E. MUNROE. 


Division of Chemistry and Chemical Technology, 
Committee on Explosives Investigations, 
National Research Council, 
Washington, D. C. 
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Twenty-first General Meeting at Hotel Commodore, New York City—Judge Gary’s Opening Address— 
Technical Program With Papers on Australian Iron and Steel Industry, Electrification of Steel Mills, 
Adirondack Iron Ores, Fuel in Open-Hearth Practice, and Gas and Air Valves for Open-Hearth Furnaces 





HE twenty-first general meeting and annual 
spring session of the American Iron and Steel 
Institute was held on Friday, May 26, 1922, at 
the Hotel Commodore, New York City. The program 
consisted of a morning session with an address by 
President Elbert H. Gary and technical papers, lunch- 
eon, an afternoon session of technical papers and 
discussion, and a banquet in the evening, followed by 
impromptu speaking in response to the call of 
President Gary. 

There was a large attendance of the members and 
their guests at both the morning and afternoon sessions 
and at the banquet. A general tone of good-spirits 
and optimism was evident and confidence in the return 
of good conditions to the industry was evidenced on 
all sides. Field Marshal the Right Honorable Earl 
French of Ypres was the guest of honor at the banquet 
and spoke briefly in appreciation of the American iron 
and steel industry. 


Morning Session 


The morning session was opened with the customary 
address by the president of the Institute. Judge Gary 
opened his remarks with an appreciation of the services 
to humanity in general and the iron and steel industry 
in particular rendered by the late Dr. Henry M. Howe, 
whose memory was honored by a silent standing tribute 
on the part of the whole assemblage. 

President Gary then spoke of the dinner given on 
May 18 by President Harding, who at that time had 
forty members of the A.I.S.I. as his guests at the 
White House. The newspapers were in the main cor- 
rect in their reports of this meeting, at which Presi- 
dent Harding came out frankly and asked the iron and 
steel industry to do all in its power toward adopting 
a uniform eight-hour day. The matter was discussed 
fully among those present and a motion was passed 
that Judge Gary appoint from the A.I.S8.I. a committee 
whose duty it should be to make a thorough and un- 
biased investigation as a basis for a report and recom- 
mendations upon which the A.1LS.I. might take such 
action as then seemed appropriate. It was urged on 
all present that they extend their prompt co-operation 
to this committee, furnishing all the data pro and 
con which their industrial connections made available, 
and always keeping in mind that President Harding’s 
wishes should be fulfilled if such proved to be at all 
possible. 


JUDGE GARY’S ADDRESS 


President Gary then delivered his address, the 
subject of which was “Current Legislation.” After 


pointing out the necessity for full and impartial admin- 
istration of all the laws on the statute books and urging 
the patriotic duty of all iron and steel men to see that 
this course was followed, he touched on the legislation 
now before Congress on the tariff, government regu- 


lation and soldiers’ bonus, giving his opinion of the 
course that should be followed that all in the country 
might derive the most benefit. The sales tax was 
advocated, whether the bonus legislation passed or not, 
as being fairer to all concerned and better for the 
business life of the country than the methods of rev- 
enue raising now in vogue. The address closed with a 
word of optimism and encouragement as to the present 
and future of the iron and steel industry. 


ADDRESS BY SIR WILLIAM B. PEAT 


Following Judge Gary’s address, Sir William B. Peat 
was introduced to the meeting. Sir William has long 
been influential in iron and steel circles and, an early 
member of the Iron and Steel Institute of London, was 
instrumental in the founding of the A.I.S.I. He spoke 
briefly on the position of the iron and steel industry 
of the United States in world trade and expressed the 
opinion that the United States should seek the financ- 
ing and control of the industries of other countries as 
England had done a hundred years age, stating that 
only in this way could world trade and industry quickly 
regain their former level. 


IRON AND STEEL IN AUSTRALIA 


A paper on “The Development of the Iron and Steel 
Industry in Australia” was read by David Baker, gen- 
eral manager of the Broken Hill Proprietary Co., New- 
castle, New South Wales. The important iron ore re- 
sources of Australia are stated to be as follows: 
Western Australia, 97,500,000 tons; South Australia, 
130,000,000 tons; Victoria, 750,000 tons; Tasmania, 
41,900,000 tons; Queensland, 500,000 tons, and New 
South Wales, 53,017,000 tons. There are numerous 
other rich deposits; but due to their present inacces- 
sibility they were not listed. 

The manufacture of iron and steel has made various 
sporadic starts in the different Australian states; but 
only in New South Wales, where the industry was com- 
menced in 1852 at the Fitzroy Iron Works, has the 
development been steady. Following the formation of 
this company, the Lithgow Iron Works was founded in 
1874, becoming the present Hoskins Iron & Steel Co., 
Ltd., in 1908. The Broken Hill Proprietary Co., 
founded in the early days of Australian gold mining 
for the production of gold, silver and lead, originally 
purchased the iron mines at Iron Monarch and Iron 
Knob for use in supplying flux for its lead smelters at 
the Port Pirie Works. In 1911 this company made an 
investigation of the possibilities of steel manufacture 
and then commenced this manufacture at Newcastle in 
1915. The production of these two last companies is as 
follows: Hoskins Iron & Steel Co., Ltd., 150,000 tons 
of pig per annum; Broken Hill Proprietary Co., 600,000 
tons of steel per year. There are numerous other com- 
panies of less importance for the production of pipe, 
wire, black and galvanized sheets and other materials. 
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Afternoon Session 
RELATION OF THE DOCTOR TO THE STEEL PLANT 


The first paper of the afternoon session was an 
interesting exposition of the “Relation of the Doctor 
to the Steel Plant,” by Dr. L. A. Shoudy, chief surgeon 
of the Bethlehem Steel Corporation. Dr. Shoudy pointed 
out the importance of employing only the highest class 
of physicians and installing the best of hospital and 
medical equipment. The important function of the 
doctor is, by anticipating and removing the causes of 
ill health in environment and in the human machine, 
to keep production and efficiency at a high level. In 
conclusion, he stated that in times of trouble the worker 
looks on the doctor as a friend who understands and 
hence the right type of doctor can form a valuable con- 
tact between the steel company and the workers. 


ELECTRIFICATION OF STEEL PLANTS 


Wilfred Sykes, of the Steel & Tube Co. of America, 
read a paper on “The General Effect of Electrification 
on the Operation of Steel Mills,” which stated that it 
is important that those concerned in steel mill opera- 
tion should understand the essentials of electrifica- 
tion, as the extension of the steel industry in the 
future will consist as much of modernization of the 
old mills as of building new mills, and in this case the 
main drives will all become electric, as the auxiliary 
drives now are. The paper then proceeds to give nu- 
merous and illuminating examples of operation of elec- 
tric drives for main rolls and auxiliary mills. An 
interesting chart shows the progress in use of electric 
drives on main rolls from 1906 to 1921, the total horse- 
power in use having increased in that time from about 
50,000 hp. to approximately 925,000 hp. 

Mr. Sykes gives some interesting figures on the de- 
lays resulting from the electrical driving of the revers- 
ing drive of a 30-in. universal plate mill at the South 
Chicago works of the Illinois Steel Co., which was 
installed in 1907 and was the first to operate. During 
a total working time of 100,000 hours since that time 
the mill has had a total delay of 525 hours due to 
electrical troubles. In 1920, after 13 years’ operation, 
there were no delays, although this mill rolled in this 
year 20 per cent more than in any of the first 10 years 
of its life. 


USE OF FUEL IN OPEN-HEARTH FURNACES 


Herbert F. Miller, Jr., assistant superintendent of the 
Lackawanna Steel Co., in a paper on “Methods of Using 
Fuels in Open-Hearth Furnaces,” stated that the field 
in which ideas for developing power of open-hearth 
fuels are hidden has barely been scratched. From ex- 
periments covering the past ten years on the use of 
various fuels in open-hearth furnaces he found methods 
of producing much better flames than are in general 
use in open-hearth practice. In a producer gas type 
furnace with a single brick gas port, oi! was used for 
fuel and was introduced through a water-cooled tuyere 
which projected across the uptake and terminated just 
short of the nose of the port. This tuyere was pulled 
back until it terminated over the uptake. The result 
was such an intensely hot flame that the arch of the 
port melted and the roof of the furnace burned. How- 
ever, this flame was used a sufficient time to show that 
the time of the heats could be reduced from 6} hours to 
4 hours. The reason of the high heat was that the 
great speed of the oil fuel across the uptake and 
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through the gas port caused it to act as an aspirator 
for the preheated air in the uptake. Hence the vapor- 
ized oil and the air united under pressure and at great 
speed in a mixing chamber of small cross-section and 
the condition approached the ideal for perfect combus- 
tion. Similar experiments on other fuels and in spe- 
cially built ports proved that these effects could always 
be reached. The trouble is that the furnaces now in 
use cannot stand the heats obtained in this manner. 
Mr. Miller suggested the construction of open-hearth 
furnaces along the lines followed to produce the modern 
high powered blast furnace and that eventually it will 
be possible to tap heats charged with scrap and cold pig 
iron in three to four hours after starting to charge, 
when conditions of high pressure air and gas are 
developed. 


IRON ORES OF THE ADIRONDACKS 


In 1916 F. S. Witherbee, of Witherbee, Sherman & 
Co., read a paper on this subject. F. L. Nason, the 
geologist of this company, now presents a paper which 
supplements and gives further details on this subject 
and is entitled “The Importance of the Iron Ores of the 
Adirondack Region.” The paper states that there are 
about 250,000,000 tons of titaniferous ores, and that 
the total tonnage of both titaniferous and magnetite 
ores, known and prospective, is 1,736,000,000 tons. Of 
this amount there is 186,000,000 tons of ore assured. 
At the present rate of production, about 1,500,000 
yearly, the yield to be expected from the rest of the field 
will be known long before this amount is exhausted. 

The paper states also that this region is capable of 
producing not less than 600,000,000 tons of 61 to 65 
per cent concentrates of bessemer grade in phosphorus, 
of which probably one-half would be “special low phos- 
phorus.” Unit for unit, these concentrates can be 
marketed on even terms, at some point not far east of 
Buffalo, with the best of the Lake ores. 


GAS AND AIR VALVES FOR OPEN-HEARTH 
FURNACES 


William C. Bulmer, of the Carnegie Steel Co., in a 
paper on “Gas and Air Valves for Open-Hearth Fur- 
naces,” traced the development of these valves from the 
earliest Siemens furnace down to the types in use 
today. He stated that the chief requisites of a proper 
valve are an effective seal and an unrestricted passage. 
The paper divides valves into three groups—namely, 
one-way, two-way and four-way, depending upon the 
number of directions of gas or air passage through 
them. The one-way group alone offers means of regu- 
lating the flow to and from each checker chamber with- 
out additional equipment. This valve also permits any 
desired proportion of the waste gases to be put through 
either chamber. By regulation of the incoming gases 
also during periods of shutdown, such as Sundays, a 
much better temperature can be maintained. 

Valve types are classified in this paper as slide, but- 
terfly, mushroom and movable hood—also as dry, re- 
fractory-lined, water-cooled and water-sealed. The 
various advantages and disadvantages of these different 
qualities are given. From these data the paper con- 
cludes that the one-way, water-cooled slide valve with 
inclined seat comes nearest to perfection in so far as 
the requisites of effective seal and unrestricted passage 
can be obtained with good mechanical construction, ac- 
cessibility for repair, low maintenance cost and various 
other factors. 
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Henry Marion Howe 
al i ii 


ENRY MARION HOWE died at his home at Bed- 

ford Hills, N. Y., on Sunday, May 14, 1922, from 
a malady which had confined him to his house for more 
than a year. Living to the ripe age of 74 years, his 
achievements may be fittingly expressed in the words 
with which Albert Sauveur conferred the John Fritz 
Medal: 

“Lover of justice and humanity, 

“Public servant and public benefactor, 

“Master of the English language, 

“Loyal and devoted friend, 

“Untiring and unselfish worker in an important field 
of science, 

“Stimulating teacher, in- 
spiring investigator and 
generous collaborator, 

“Voyager in realms but 
dimly perceived by fellow- 
workers, 

“Lone explorer of fields 
destined to yield rich har- 
vests to future generations, 

“Man of genius, honored 
and loved the world over.” 

Henry Marion Howe was 
born March 2, 1848, at Bos- 
ton, Mass. His father was 
Dr. Samuel G. Howe, fa- 
mous for his service to 
Greece in her war for inde- 
pendence (from 1824 to 
1830) and later for his la- 
bors in the instruction of 
the blind. His mother was 
Julia Ward Howe, author 
of The Battle Hymn of the 
Republic,” and 
many reforms. 

He was graduated in 
1865 from the famous Bos- 
ton Latin School, and four 
years later received his de- 
gree as Bachelor of Arts 
from Harvard College. Thus 
equipped, he entered the 
Massachusetts Institute of 
Technology, which gave him:in 1871 the degree of 
“Graduate in the Department of Geology and Mining 
Engineering”—a cumbrous title for which the institu- 
tion substituted, a few years later, that of “Bachelor of 
Science.” And Harvard made him Master of Arts in 
1872, and Doctor of Laws in 1905. 

With the exception of approximately five years devoted 
to the metallurgy of copper, during which he inaugu- 
rated copper smelting in Chile, designed and built the 
works of the Orford Nickel & Copper Co. at Capelton 
and Eustis, in the Province of Quebec, Canada, and at 
Bergen Point, N. J., and managed the Pima Copper 
Mining & Smelting Co. in Arizona, Dr. Howe’s whole 
professional life had been devoted chiefly to the devel- 
opment of the iron and steel industry, as superintend- 
ent of steel works (Joliet, 1872, and Pittsburgh, 1873- 
4), consulting metallurgist, teacher of metallurgy, in- 


leader in 
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vestigator, interpreter, writer and presiding officer. 
While acting as consulting metallurgist he was lecturer 
on metallurgy at the Massachusetts Institute of Tech- 
nology from 1883-1897, professor of metallurgy at Co- 
lumbia University, 1897-1913, and professor emeritus, 
1913-1922. 

For the last fifteen years he declined as far as prac- 
ticable all professional business in order to devote him- 
self exclusively to what had clearly become the great 
scientific mission of his life, a task unfortunately not 
completed. Dr. Rossiter W. Raymond, in an address in 
1917, thus describes it: 

“It gives me pleasure to fancy, whether or not the 
fancy be also fact, that I remember the beginning of 
that mission, forty-odd years ago. In 1871, the first 
year of the existence of the American Institute of Min- 
ing Engineers, Mr. Howe, then just graduated from the 
Massachusetts Institute of 
Technology, became a mem- 
ber of the new organization. 
His two earliest contribu- 
tions to its Transactions, 
‘Blast-Furnace Economy,’ 
in volume 3, and “Thoughts 
on the Thermic Curves of 
Blast Furnaces,’ in vol- 
ume 5, indicated already 
that he was making a scien- 
tific study of practice. But 
between the dates of these 
papers a famous contro- 
versy was inaugurated in 
the forum of the Institute 
by the brilliant paper of 
Alexander L. Holley, pri- 
mus inter pares, entitled 
‘What Is Steel?’ In his 
controversy eminent metal- 
lurgists like Wedding, 
chemists like Prime, and 
expert captains of industry 
like Metcalf vigorously took 
part; but of all the knights 
of the tourney, none rode 
a straighter course or laid 
in rest a sharper lance 
than Howe, whose paper 
on ‘The Nomenclature of 


Iron’ ardently advocated 
HENRY MARION HOWE a scientific as distinguished 
from a commercial no- 


menclature. To tell the truth, the battle had a com- 
mercial origin. The real question at issue was not, 
What is steel? but, What may fairly be called steel 
at the custom house? 

“Well, there was even an international committee on 
the subject, and the committee made a report. The 
tariff difficulty was adjusted somehow; the antagonists 
shook hands; the thunder of the captains of industry 
and the shoutings died away. But one man continued 
the inquiry fiercely in his own soul.. Henry Marion 
Howe, before whom the dust of the controversy loomed 
like a giant Afrite still defying attack, devoted his life 
thenceforth to the mighty conundrum, What is steel?” 

In 1889 appeared in book form his “Metallurgy of 
Steel” after running serially in Engineering and Mining 
Journal. Let Dr. Howe’s associate, Bradley Stough- 
ton, tell of its influence: 
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“Before Howe wrote his great book, ‘The Metallurgy 
of Steel,’ stecl making was a practice rather than a 
science, a series of operations producing material whose 
quality was sometimes uncertain and whose defects 
were not understood or explainable. The science of met- 
allography was in its infancy; the use of the microscope 
in steel laboratories was scarcely heard of. This monu- 
mental book, in more ways than one marks an epoch in 
the history of steel metallurgy; it collected and collated 
all the valuable information in English, French and 
German. So thoroughly and so comprehensively had 
Howe performed the task that the previous literature 
of steel became of secondary importance, scarcely neces- 
sary for reference, because its most important data 
were included in this one concise volume. 


HOWE’S LEADERSHIP RECOGNIZED INTERNATIONALLY 


“From that time the leadership of Howe in the scien- 
tific and literary development of the metallurgy, metal- 
lography, heat-treatment and physical properties of iron 
and steel was recognized internationally. He was pos- 
sessed of the qualities which eminently fitted him for 
this leadership. Gifted with a tact, a charm of person- 
ality as a presiding officer, an excellent speaking knowl- 
edge of French and German, he stimulated his audiences 
and brought out an active debate in a convention in any 
language; noone inthis field had acommand of the Eng- 
lish language comparable with his; he developed clarity 
of expression which enabled him to clothe his thoughts 
in language that could be readily understood; his devo- 
tion to the truth was single minded and predominant; 
he was not only an able investigator and interpreter 
but he was an organizer of research to produce the most 
effective results from the experiments of himself and 
those working under or with him. He did not waste 
time with experiments, because he had students available 
to do the manual work; he did not duplicate work which 
had already been done, but he preceded each research 
with careful study of the information already available; 
he sought to investigate first those problems which stood 
in the way of progress, which were needed to fill in the 
gaps of knowledge. or whose solution would most en- 
large our field of vision; he planned the work in advance; 
he did not tolerate a haphazard experimentation; he 
worked with a desire to reach a definite goal by the 
shortest possible method; he did not build his bridge 
without designs and calculations, but rather he pre- 
pared in advance in order that each step might count.” 


HIs MASTERLY WORK ON THE METALLOGRAPHY OF STEEL 
AND CAST IRON 


All these labors were to be collected and interpreted 
in a series of monographs. Only one of them has been 
completed, “The Metallography of Steel and Cast Iron,” 
appearing in 1916. This book is not a text-book, repeat- 
ing what is generally accepted already. Covering the 
field in which others have meritoriously labored, it pro- 
pounds, suggests and prophesies new truth and new 
views of truth. It is a product of the two kinds of 
genius, the genius which consists in an infinite capacity 
for taking pains, and the genius which with happy 
intuition surveys, divines, co-ordinates and interprets 
the cosmos in the chaos. It was hailed by scientists 
everywhere. Thus Sauveur: 

“Prof. Howe, in his masterly book, “The Metallog- 
raphy of Steel and Cast Iron,” reviews exhaustively and 
examines critically, as he alone can do, every view at all 
worthy of recognition, dealing with the subject he covers. 
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I believe that any responsible author who has ever ex- 
pressed a reasonable opinion on any subject dealing with 
the metallography of iron and steel will find his views 
recorded and discussed in this book. Prof. Howe then 
proceeds to weigh with great fairness and extraordinary 
intelligence and lucidity the arguments or evidence sup- 
porting the different views, and draws his conclusions 
accordingly. His method is that of a mathematician solv- 
ing a problem in which each factor is given its proper 
value. In this way Howe has rendered to metallurgists 
an inestimable service; and he alone could render it. 
Where most of us could see only chaos and obscurity, he 
is able to bring order, and to discover the light that, 
under his skillful manipulation, soon illuminates the 
darkest corners. ‘ 

“This, I think, is his greatest achievement—the mar- 
velous co-ordination which he has brought into the science 
of metallography through his genius and his labor, tre- 
mendous in quantity, marvelous in lucidity. To him 
more than to any one else we owe the quick rejection of 
weak or ill-supported theories, in favor of the survival 
of the fittest—a process so necessary to the advance of 
any branch of human knowledge.” 

Completion of a series of such great works was un- 
doubtedly prevented by the fact that during the Great 
War Dr. Howe acted as chairman of the Engineering 
Division of the National Research Council, giving his en- 
tire time and energy to the many problems in its charge. 
One of the many problems successfully solved was cur- 
ing “haircracks” in airplane engine crankshafts. In 
this instance Dr. Howe applied the results of a study 
made by the Army and Navy Ordnance Departments on 
wastage in the manufacture of nickel steels of high 
transverse strength. 


His SERVICE AS PRESIDENT A.S.T.M. 


Dr. George K. Burgess also dwells upon the services 
rendered by Dr. Howe, during the four terms he acted 
as president of the American Society for Testing Ma- 
terials: 

“Dr. Howe always illuminated any subject which he 
considered and also took very active part in the discus- 
sion of any subject of interest to him and had a won- 
derful ability of expressing vividly and tritely the major 
facts as well as the details of any metallurgical problem, 
however recondite. His very logical mind and compre- 
hensive grasp of the theoretical as well as the practical 
sides of questions relating to properties and testing of 
materials made him an exceedingly valuable leader in 
A.S.T.M. activities. He was always most frank and fear- 
less, at the same time courteous and considerate, in ex- 
pressing and maintaining his ideas in verbal discussion 
and in writings. I am certain that his balance, foresight 
and ability must have had a predominating and far- 
reaching influence in framing not only questions of 
Society policy but also in the development of technical 
and scientific problems. He with Professors Lanza and 
Merriman held each in his own field of engineering a 
unique place of dominance for many years in the A.S.T.M. 
councils. All three were professors, and each of 
them put the imprint of his personality into the formu- 
lation of its ideals. As far as metallurgy is concerned, 
the late Dr. Dudley and Professor Howe, one represent- 
ing the practical use of specifications and the other more 
interested in development of correct concepts and secur- 
ing progress by research, were easily the leading minds 
in the early days of the A.S.T.M.” 

Prof. William Campbell of Columbia University, who 
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was associated with Dr. Howe for many years, pays his 
tribute: 

“In. the death of Professor Howe this country has lost 
one of the great teachers. In other places various 
accounts of his distinguished services in his chosen pro- 
fession have been given and also lists of his publications 
and of his well-earned honors, but here perhaps a word 
or two of appreciation of the man himself may not be 
out of place. 

“Those of us who had the privilege of attending his 
courses or working with him in his laboratory or even 
only hearing him deliver one of his numerous contribu- 
tions to science have been struck with his remarkable 
clearness of thought and of expression as well as his 
keen penetration and masterly interpretation of results. 
Yet with all his brillance of mind he was sympathetic 
and patient with those of his associates less happily en- 
dowed. And his patience was that of Job. 

“In the lecture room his modesty seemed to increase 
as his reputation became greater. He seldom, if ever, 
referred to his own contributions, but always gave credit 
to others, even where he himself had done all the plan- 
ning. His method of presentation was so simple and 
s0 logical and his illustrations so homely that the dullest 
of us could not help but understand him, with the result 
that his courses seemed to be the easiest in the school. 

“In the laboratory his kindly personality and fatherly 
interest in us all made him beloved by everyone. He 
spared no pains in training his men to do research in 
the scientific, orderly manner, for he had no respect 
for the old cookbook methods. 

“Particularly were his characteristics noticeable in 
guiding us in our research. An indefatigable worker 
himself and of great painstaking in systematizing and 
planning work, yet he was never intolerant or sharply 
critical when things did not turn out satisfactorily be- 
cause his advice had not always been followed. ‘Try 
again’ was his motto and when the work was done his 
praise and appreciation well repaid for all. 


AIDED IMPECUNIOUS STUDENTS DELICATELY 


“Another side of his character known to but few was 
his sympathy for the student who had to work his way. 
He constantly made opportunities for such a man to make 
a little extra money and he was always on the alert to 
see that such opportunities came his way. On more than 
one occasion where the offer of actual money would have 
hurt a sensitive person, Professor Howe thought up some 
research that needed doing and which at some future 
time might have some technical value and therefore 
ought to be paid for, and it was paid for generously. 

“In spite of his busy life, for he worked himself to the 
limit, he found time to have his students home to lunch 
and dinner and then talking shop was barred. And yet we 
all came away feeling we had had a very pleasant time 
and rather proud of ourselves that we had been able to 
discourse so fluently and so brilliantly on all kinds of sub- 
jects—a thing which had never happened to us before.” 

W. P. Barba, a friend of Dr. Howe for many years 
and who collaborated with him in the preparation of the 
recently published article on “Acid Open-Hearth Prac- 
tice in the Making of Fine Steels,” writes: 

“The passing of Dr. Henry Marion Howe creates an 
irreparable loss to the philosophic and practical consid- 
eration of the making of the utmost progress in the 
production of quality products in the iron and steel 
industry. Dr. Howe’s rare insight into, first, the prac- 
tice, and then the philosophy surrounding the practice 
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of this manufacture was so deep and wide that the 
writer can think of no one at present prepared to step 
into the place vacated by Dr. Howe. 

“His many publications, accurately collecting and 
compiling practical data, deducing therefrom the cor- 
rect theories so often developed, first, through practice 
and then disseminating so freely and fully the correct 
reasoning from this observed practice, furnished to the 
world of iron and steel a medium of full and correct 
thought which has so far been unmatched by the work 
of any other observer. 

“Dr. Howe’s unfailing courtesy, unflagging energy 
and immense industry were directed, for more than one 
generation, to the end that the practice of America first 
and of the world in general should be correctly guided, 
so that the practical results, coming through the many 
establishments engaged in the manufacture of these 
products, should be of maximum benefit. 

“Dr. Howe will be missed by his many friends, by his 
thousands of admirers and disciples, and the writer 
hopes that the followers of Dr. Howe will pattern after 
his most meritorious example.” 





Corrosion Tests of Chromium Steels 


It appears from the series of tests which the U. S. 
Bureau of Standards has carried out upon the corrosion 
of chromium steel that the behavior of the material when 
subjected to the acid test is not a sure criterion of its 
resistance to atmospheric corrosion. Of all the alloys 
examined, a high nickel-chromium steel, invar, pure iron 
and medium carbon steel (very slowly cooled from a 
high temperature) were the most resistant to hydro- 
chloric acid as measured by the loss of weight per unit 
area per day. High-chromium steels, for example, con- 
taining 13.7 per cent Cr and 0.29 per cent C, were found 
to be attacked by acid very much more readily. How- 
ever, when the same specimens were subjected to a 
weathering test, consisting of a partial immersion in 
water and exposure to the air, the order of resistance 
was almost completely reversed. The high-chromium 
steels were the ones to withstand the treatment best, 
the low-chromium ones and the pure iron showing rust 
spots early in the test. The combination of both nickel 
and chromium appears to make the steel resistant to both 
acid and weather attack. In general, the steels which 
were quenched were found to resist corrosion better 
than the same material in the annealed state, but the 
differences found were much less than the differences 
resulting from composition changes, thus indicating that 
composition rather than treatment should receive 
primary consideration. Additional results will not be 
ready for some time. 





Spectroscopic Analysis of Bronzes 


The Bureau of Standards, Washington, D, C., has 
completed the examination of five bronzes for impuri- 
ties with the purpose of establishing the spectrographic 
method for quantitative estimation of small amounts 
of aluminum and silicon which are detrimental in bronze 
or brass castings. The method is simple, successful and 
sufficiently accurate. A report on this practical applica- 
tion of spectrum analysis was presented at the Non- 
Ferrous Metais Committee meeting on April 24, and a 
paper entitled “Spectrum Analysis in an Industrial 
Laboratory” was read before the Institute of Metals 
Division, February, 1922, by Messrs. Bassett and Davis, 
of the American Brass Co. 
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Effect of Sulphur on Rivet Steel 





Maximum Sulphur Now Allowed (0.045 Per Cent) Is at Least 0.01 Per Cent Below the Quantity Where 
Sulphur Will Damage the Strength of Well-Made Rivet Steel, as Far as Its 
Performance Can Be Predicted by Standard Tests 


By ERNEST E. THUM 





tee on Investigation of Phosphorus and Sulphur 

in Steel” has just been issued as a preprint of a 
paper to be presented before the American Society for 
Testing Materials, Atlantic City, June 28. The text 
merely recounts the number and kinds of tests, and 
presents thirty-three diagrams summarizing the re- 
sults. Complete publication will ultimately be made as 
a Bureau of Standards technologic paper and presum- 
ably will contain all information available on the 
method of steel making and rolling, numerical results 
of tests, photographs of fractures and microscopic 
studies of structure. “While the Joint Committee has 
received all the test data in this investigation, it 
prefers to defer any extended discussion of the results 
and the drawing and publishing of formal conclusions 
therefrom.” This attitude of the committee is unfor- 
tunate, for there is a vast amount of data contained 
in the pamphlet (over 5,000 physical tests and 1,000 
chemical analyses were made) and few metallurgists 
will have the time necessary to analyze it and seek out 
its meaning. It must therefore be understood that 
only the diagrams presented herewith are vouched for 
by the committee—the tables (except Table I), the 
discussion and the conclusions have been deduced by 
the present writer. 


A ice on Invest REPORT of the Joint Commit- 


STEELS USED 


Thirteen 75-ton heats of basic open-hearth steel 
varying in sulphur from 0.03 to 0.08 per cent, and one 
with 0.18 per cent sulphur, were made and rolled into 
l-in. bars by the Carnegie Steel Co. This sulphur is 








TABLE I—AVERAGE CHEMICAL COMPOSITIONS, WITH 
MEAN DIVERGENCES 


Each value is the average of . > 7~ on 14 samples from each heat. 


The heats are arranged in the order of increasing sulphur contents. 
Ingot 
Heat Hot Sulphur, Carbon, Manganese, Phosphorus, 
Letter che Per Cent Per Cent Per Cent Per Cent 
oO 

A Cold .0282 = .0015 .136 + .0037 .426= .021 .0062 = .0005 
F Hot .0317 = .0016 149 = .0043 .642+ .0075 .0082 + .0017 
H Hot 0355 = .0015 .110= .0025 .362+ .0037 .0055 + .0015 
G Hot .0367 = .0020 .137 = .0037 .466+ .0037 .0085 + .0015 
B Cold .0377 = .0009  .112+ .0080 .392+ .012 .0082 = .0009 
( Cold .0444 = .0026 .107+ .0075 .455+ .005 .0082= .0012 
J Hot .0492 = .0016 .107 = .0037 .355+ .0062 .0062 + .0027 
K Hot .0580 = .0030 .115 = .0050 .411 + .0087 .0105 + .0025 
I Cold .0606 = .0033 .104 + .0037 .457+ .006 .0105 = .0010 
D Cold .0608 = .0012 .094+ .0040 .385 + .015 .0127 = .0020 
P Hot .0633 = .0018 .116 + .0037 .432+ .005 .0240 = .0030 
8 Hot .0695 = .0028 .104+ .0043 .420+ .020 0117 = .0003 
R Hot .0834 = .0033 .106 + .0037. .472 + .0025 .0112 = .0030 
M Hot .1793 = .0027 106 = .0037. .512 + .0075 .0060= .0030 








“residual”—i.e., due to sulphur in the charge and fuel 
and not to additions of sulphides after melting. 
Physical and chemical tests on the material were made 
at Watertown Arsenal and at the U. 8S. Naval Engi- 
neering Experiment Station, Annapolis. Twelve com- 
plete analyses were made on each heat, giving the very 





uniform results shown in Table I. No nickel or chromi- 
um was found. Heat F is high in both manganese and 
carbon; this composition is unmistakably reflected in 
the physical tests, and in view of its very low sulphur 
contents, it would have been proper to omit this steel 
from the series. This done, the composition of the 
various materials may be regarded as: Carbon, 0.11 
per cent; manganese, 0.43 per cent; phosphorus, 0.01 
per cent. 

Even after eliminating heat F, manganese, unfor- 
tunately, varies from 0.35 to 0.51, and tends to go up 
with the sulphur. Therefore some of the effects of sul- 
phur may be masked by this other element, and in the 
discussion which follows it should always be remem- 
bered that % S + 0.40 = % Mn. 


TESTS ON RIVETS 


were made of each steel and 
Twenty rivets from each test 
were upset two-thirds their length, ten hot and ten 
cold, with no failures. Ten hot rivets of each heat 
had their heads flattened to 24 times the shank diam- 
eter, and six more from each -heat had their shanks 
flattened hot to * in. at the edges without failures. 
Eight cold rivets from each heat were bent flat upon 
themselves in the condition as received, without fail- 
ures. Eight rivets from each heat were bent flat upon 
themselves after quenching from 940 deg. C. (1,725 
deg. F.); the only failures recorded were in the 0.18 S 
steel. 

The conclusion is that sulphur up to 0.10 per cent in 
well-made rivet steel does not affect the hot or cold 
shortness. All the ingots and billets rolled satisfac- 
torily, with exception of heat P, which cracked slightly 
in blooming. 


Two hundred rivets 
tested in various ways. 


INTERPRETATION OF CURVES 


To aid in fixing the indication of the test results, 
smooth curves (in most cases straight lines) were pen- 
ciled which approximated the general trend of the 
somewhat jagged lines given in the report and repro- 
duced here. Values for 0.03, 0.06 and 0.10 per cent 
sulphur were then scaled from this tentative median 

It may as well be recognized immediately that such a 
plan would involve a large personal factor, and if some 
of the readers of the report will take the trouble to do 
it for themselves, perhaps their results would vary sev- 
eral per cent from those given in the table. However, 
in this particular attempt, sample F was disregarded 
altogether, and samples A and G somewhat minimized 
on account of their high carbon. Sample P has (com- 
paratively speaking) very high phosphorus. E and D, 
being identical in sulphur, were given special weight. 
A sincere effort to avoid undue influence of the single 
point out at 0.18 per cent sulphur was also made. 
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FIGS. 1 TO 6—TENSILE TESTS 


1 in. Rivet Bars 
Fig. 1—As received. 
Fig. 2—Annealed at 940 deg. C. 
Fig. 3—Quenched from 940 deg. C. 


TENSION TEST 
Inspection of Fig. 1 from the report and Table II 
by the present writer indicates that in this series of 
rivet bars sulphur up to 0.10 certainly (and perhaps 
up to 0.18) has practically no effect on the tensile prop- 
erties. The curves are nearly horizontal. Results as 
determined are quite uniform; variations from a 


straight line at samples F, G and P may be ascribed 


54 x 1 in. Flats 
Fig. 4—As received. 
Fig. 5—Annealed at 940 deg. C. 
Fig. 6—Quenched from 940 y Cc. 


to irregularities in chemical composition (high man- 
ganese, carbon and phosphorus respectively). These 
facts may be summarized in the statement that: 

A basic open-hearth rivet steel with composition: 
C 0.11, Mn 0.48, P 0.01 and S 0.03 has the following 
tensile properties when tested in 1-in. bars, as received 
from the mill: Tensile strength, 49,500 lb. per sq.in.; 
yield point, 36,000 lb. per sq.in.; reduction in area, 72 
per cent; elongation in 2 in., 44 per cent. Each addi- 
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tional 0.01 per cent S up to 0.10 decreases the tensile 
strength 200 lb. per sq.in. and increases the yield point 
100 lb. per sq.in. 

One-inch bars tested transversely, in the condition 
as received (Fig. 4), have yield point and reduction 
in area much lowered, a symptom of transverse weak- 
ness independent of the sulphur content. Reduction in 
area is further affected markedly as the sulphur goes 
up, although all the tensile properties seem to show a 
slight downward trend with increasing sulphur. 

After annealing for 30 minutes at 925 to 950 deg. C. 
and furnace cooling, the greatest change in tensile 
properties from those given in the l-in. rivet bars as 
received is a pronounced drop in the yield point. Fig. 
2 shows that the properties plot against sulphur content 
in what is nearly a horizontal straight line except that 
the yield point seems to increase slightly with increas- 
ing sulphur. The evidence seems to be that: 

Annealing these bars for 30 minutes at 925 to 950 
deg. C. and furnace cooling lowers the tensile strength 
4,000 lb. per sq.in., the yield point 8,000 lb. per sq.in., 
but does not affect the reduction in area or elongation. 

Transverse properties are substantially unaffected by 
annealing. 


QUENCHING ACCENTUATES EFFECT OF SULPHUR 


Quenching in water after 30 minutes or 1 hour at 
925 to 950 deg. C. increases the tensile strength and 
yield point of 1-in. rivet bars and I-in. slabs (trans- 
versely) very materially, as can be seen from an in- 
spection of Table II and Figs. 3 and 6. Elongation is 








TABLE II—TENSILE TESTS 


1-In. Rivet Bars; Tested 5ix!-In. Flats; Tested 
Parallel to Rolling Perpendicular to Rolling 
As received... ... Séed 0.038 0.065 0.108 0.038 0.068 0.10 
Tensile strength....... 49,500 49,000 48,000 48,500 47,200 45,500 
Yield point........... 36,000 36,200 36,500 26,000 29,000 27,000 
Reduction in area..... . 73 73 7! 67 64 50 
Elongation........... 44 44 44 42 41 38 
Annealed at 940 deg. C. 
Tensile strength....... 45,200 45,000 44,700 45,200 44,800 44,000 
Yield point........... 26,000 28,400 29,200 26,900 26,500 26,000 
Reduction in area...... 7! 74 70 67 68 58 
Elongation........... 45 46 45 44 43 41 
Quenched from 940 deg. C. 
Tensile strength....... 63,600 59,200 56,000 63,000 61,000 58,500 
Yield point........... 42,700 45,000 47,000 45,500 44,500 43,500 
Reduction in area..... . 75 73 70 67 65 46 
Elongation........... 32 35 37 32 33 31 








reduced correspondingly. The curves for reduction in 
area of quenched transverse specimens (Fig. 6) drops 
with high sulphurs to a much more pronounced extent 
than any of the previous ones. 

It may now be desirable to réview the data on tensile 
properties of rivet steel containing sulphur up to 10 
points, as illustrated by Figs. 1 to 6 and summarized in 
Table II. 

In all cases the tensile strength decreases slightly 
and uniformly with increasing sulphur. In nearly all 
cases the yield point increases slightly with increasing 
sulphur. These tendencies are markedly accentuated 
by quenching. 

Curves for reduction of area always show a maximum 
at 0.04 to 0.06 per cent S, much more pronounced in 
the transverse specimens. (This might bear out the 
contention of certain steel makers that it is more dam- 
aging to “force” a heat of steel to remove sulphur than 
to leave it in, were it not for the fact that the man- 
ganese curve shows a definite minimum in the same 
region.) Heat-treatment has a singularly small effect 
on reduction of area. 
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TABLE III—IMPACT TESTS 
1-In. Rivet Bar; 5ixl-In. Flats, Broken With the Fiber 
Broken Across Impact Parallel Impact Perpendicular 
the Fiber to Rolling to Rolling 
As re- 
ceived. 0.038 0.065 0.10S 0.038 0.068 0.108 0.038 0.068 0.108 
Izod... 117 114 103 ; 
Charpy 54 53 40 26 22 16 18 16 13 
Impact 
shear 40 39 38 40 39 38 39 38 36 
Annealed at 940 deg. C. 
Izod... 38(?) 42 40(?) . ; 
Charpy 8.5 if 10 12 11 10 15 14 12 
Impact 
shear 38 38 37 42 40 38 40 38 36 
Quenched from 940 deg. C. 
Izod...112(?) 112(?%) 90(?) ‘ 
Charpy 62 54 43 40(?) 27(?) 1742?) #40(%) 27(%) «#17(%) 
Impact 
shear 50 47 41 50 46 4] 47 45 42 








Sulphur content up to 0.10 per cent seems to have 
little influence on elongation. 


IMPACT STRENGTHS 
o 


A maximum just noted in the curves for reduction 
in area reappears more pronouncedly in the curves for 
Izod and Charpy impact on rivet bars tested in the 
condition as received, Fig. 7. In these curves for the 
first time appears an unmistakable deterioration in 
properties when sulphur goes above 0.06 per cent. 
Minor fluctuations are generally paralleled each to each, 
in Izod and Charpy tests. . Impact shear’ on an un- 
notched specimen, on the other hand, is quite straight, 
and almost horizontal. 

Ambiguous wording in Figs. 10 to 12 referring to 
the direction of fracture on transverse tests may be 
removed by a glance at Fig. 13. All transverse impact 
fractures are therefore fractures “with the fiber.” 
Comparing the curves for impact shear, it appears 
immaterial whether an unnotched specimen is broken 
with or across the direction of rolling—the work ex- 
pended is substantially the same. (It may be debatable 
whether such results, in view of wide variations in 
notched bars broken in Charpy and Izod machines, de- 
note a uniform material or an insensitive testing 
method.) Charpy tests transverse and “with impact in 
direction of long dimension of slab” break with less 
than half the work it requires for rivet bars, and the 
effect of high sulphur is even more apparent than be- 
fore, dropping from 26 ft.-lb. for 0.03 S to 16 ft.-lb. 
for 0.10 S. 


ANNEALING DESTROYS IMPACT PROPERTIES 


Extraordinary variation in Izod impact values is 
shown after annealing rivet bars 30 minutes at 940 
deg. C. and cooling in the furnace. Heats A and H, 
whose other properties do not vary widely, have Izod 
impacts of 26 and 47 respectively, while E and D, whose 
chemical composition except for manganese is almost 
identical, give results of 34 and 66. These are the 
average of eight tests. Charpy impact results are much 
more regular, but are surprisingly low—about 10 ft.-lb. 
—and apparently unaffected by sulphur. Impact shear, 
as before, is featureless and quite steady at about 
38 ft.-lb. 

Charpy tests on annealed flats are confused and not 
consistent. It seems that annealing reverses the rela- 
tive impact strengths, when hit on the sawed cross- 
section or on the flat surface, from that shown in the 
bars as received, 

Quenched rivet bars give Charpy and impact shear 





tMethod described by D. J. McAdam, Jr., Proceedings, A.S.T.M., 
vol. 16, Part II, p. 299 (1916). 
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values somewhat higher than the bar as received, and 
the bad effect of high sulphur is accentuated by quick 
cooling, as was the case in the tensile properties. Izod 
figures are quite erratic, as before, but eliminating the 
high-manganese, high-carbon heat F, the impact value 
of quenched bars containing up to 0.06 per cent sul- 
phur remains reasonably constant at a little over 110 
ft.-lb., whereupon it takes a sharp drop. Transverse 
tests on quenched flats are very confusing. 
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In review, it may be said that the effect of sulphur 
is unmistakably and strongly felt on the impact 
strength of rivet steel. Even one who pins his faith 
in the shearing strength of unnotched bars will recog- 
nize a definite if sometimes slight downward slope of 
all the curves with increasing sulphur content. Despite 
the violent fluctuations of some of the values for 
quenched specimens the Charpy and Izod tests magnify 
this downward tendency to a very marked extent. It 
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FIGS. 7 TO 12—IMPACT TESTS 


1 in. Rivet Bars 
Fig. 7—As received. 
Fig. 8—Annealed at 940 deg. C. 
Fig. $9—Quenched from 940 deg. C. 


53 x 1 in. Plats 


q received. 
Fig. 11—Annealed at 940 deg. C. 
Fig. 12—Quenched from 940 deg. C. 
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FIG. 13—METHOD OF TESTING TRANSVERSE IMPACT 
SPECIMENS. ARROW SHOWS DIRECTION IN 
WHICH HAMMER MOVES 


may be contrary to expectation to find low impact 
strength in annealed bars and high impact strength in 
quenched bars. Unfortunately no metallographic 
studies are yet available to indicate whether or not 
low impact strength is associated with immoderate 
grain growth. 


HARDNESS 


Sulphur has practically no effect on the hardness, as 
is seen in Fig. 14 and Table IV. A slight trough in 
the curves at 0.04 to 0.06 per cent S is probably due to 








TABLE IV—HARDNESS OF RIVET BARS 


By Brinell Ball By Scleroscope 
0.038 0.065 0.108 0.038 0.068 0.108 


As received......... ities 97 94 94 17 17 17 









































Annealed at 940 deg. C. ’ 87 87 87 15 16 17 
Quenched from 940 deg. _ Spee 138 127 130 21 19 20 
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FIG. 14—HARDNESS TESTS 


low contents of manganese, since the hardness curves 
parallel the amount of manganese in the samples fairly 
closely. It is rather remarkable that the steels de- 
livered to Annapolis are consistently and substantially 
harder than those sent to Watertown (an average dif- 
ference of 11 Brinell units is recorded in the bars as 
received). 


TORSION 


Torsional properties of l-in. rivet bars are very 
slightly affected by sulphur up to 0.10, if at all. (See 
Table V.) Properties are satisfactorily approximated 
by a straight line, nearly horizontal. Curves for “angle 
of twist at break” are so jagged that it would be unsafe 
to draw many conclusions from the pronounced bump 
at 0.05 to 0.06 per cent sulphur; in fact a smoother 
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TABLE V—TORSIONAL PROPERTIES OF 1-IN. RIVET BARS. 

As received. . war 0.038 0.068 0.108 
Stress at maximum canes ee es 47,500 46,300 45,000 
Stress at proportional limit........... weeceeeeee 20,500 20,500 20,500 
Angle of twist at break te Acad : 31 36.5 30 
Angle of twist at ‘proportional limit 16.5 14.5 16.5 

Annealed at 940 deg. C. 

Stress at maximum torque. . 43,700 43,300 42,800 
Stress at proportional limit. ; era ok PN 14,200 15,000 16,000 
Angle of twist at break. . aeeweas vn 7 24 15 
Angle of twist at proportional limit....... ry 10 1 12 
Quenched from 940 deg. C. 
Stress at maximum torque.......... 56,800 54,000 53,000 
Stress at proportional limit......... 21,000 21,500 22,300 
Angle of twist at break... . at Cee a3 33.5 32.5 29 
Angle of twist at proportional limit............... 18 19.5 17 











curve may be had by plotting against manganese con- 
tent rather than against sulphur. 


STATIC SHEAR OF RIVETS AND RIVETED JOINTS 


In view of the use to which rivets are ordinarily put 
in structures of magnitude, especial attention should be 
given to the tests on shearing strength of rivet bars 
and riveted joints, shown by the committee in Fig. 15, 
and summarized by the writer in Table VI. Single- 
shear joints were made by riveting §8-in. chromium- 
nickel steel plates with rivets from each heat, and then 
pulled apart in a testing machine; sixteen tests from 
each heat were made. Similarly ten tests from each 
heat were made on double-shear joints. None of these 
joints is sketched in the preprint. 

As shown by the curves in Fig. 15, the shearing 





















































TABLE VI—SHEARING STRENGTHS 
1-In. Rivet Bars 5ixl-In. Flats 
Sheared Along the Grain 
0.035 0.068 0.108 0.035 0.068 0.108 
As received. . 37,500 36,600 35,600 [39,000 38,200 37,000 
Annealed at 940 deg. C..... 35,000 34,200 33,200 {37,800 37,200 36,400 
Quenched from 940deg.C 50,500 47,200 46,700 47,600 46,500 45,000 
Riveted Joints 
0.038 0.065 0.108 
SE LP ee eS te ee 39,200 38,000 36,500 
i wen 4 4 ce aad a 37,800 37,200 36,500 
a A F H6B 6 Ug KEP § Q M 
60,000 - a — 
i © Watertown Arsenal, Average of 6 Jests 
* Naval Experiment Station, Average of 6 Tests 
55000 +-— — ——— | | b 
50,000 _ 
| 
Tensile strength of rivet bars as received 
. 45000 —— 
£ i © Watertown Arsenal, 6 Tests 
D4 y © aoe 1 Naval Experiment Station, /2 Jest: 
1. 40000} 
a 
a a ‘ 
- “Single shear tests | *r- 
¢ 35000 ——— - ! 1 | “t 
é J © Watertown Arsenal, 4 Tests 
“ * Naval Exper inp posi 6 Tests 
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FIG. 15—SHEARING TESTS ON RIVETED JOINTS IN SINGLE 
AND DOUBLE SHEAR, AND ON THE RIVET 
BARS AS RECEIVED 
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strength of the rivet bar as received is almost exactly 
parallel to those derived from riveted joints. It ap- 
pears therefore that the normal processes of making and 
driving a ti-in. rivet does not materially alter the prop- 
erties as determined in the original bar, as far as 
shearing strength in the completed joint is concerned, 
when tested under static loads. We may conclude that: 

The static strength of rivets in single- or double- 
shear is closely approximated by the shearing strength 
of the rivet bar, and equals 38,200 lb. per sq.in. for 
basic open-hearth steel containing 0.11 C, 0.43 Mn, 0.01 
P and 0.03 S. Each 0.01 per cent sulphur decreases 
this value 300 lb. per sq.in. 

CONCLUSION 

About the only recommendation the committee made 
in this preliminary report is that a comparative study 
of the various curves might be useful. Following that 
suggestion, I have taken the liberty of adding the curve 
for tensile strength of the rivet bars as received to 
Fig. 15. It shows that whatever may be the various 
factors which cause one of these steels to be slightly 
different from another, they seem to have a net effect 
on the tensile test, as they have on a rivet driven 
tightly in place. As far as the static properties of 
rivet steel are concerned the tensile strength gives as 
much information as any of the others. 

Impact properties, measuring toughness, assuredly 
should be high in a rivet. Much debate may be had 
from proponents of certain impact machines, and from 
opponents of all of them. However that may he, the 
present series of rivet bars is so balanced in chemical 
composition, manufacture and treatment that the im- 
pact values are not materially lowered until sulphur 
passes 0.06 per cent. Indeed, indiscreet heating may 
do ten times as much damage as 0.10 per cent sulphur. 

The maximum sulphur now allowed in structural 
steel rivets (0.045 per cent) is at least 0.01 per cent 
below the point where sulphur will damage the strength 
of a well-made rivet steel, as far as its performance 
can be predicted by known tests. 





Crystal Structures of Vanadium, Germanium 
and Graphite 


Albert W. Hull, of the Research Laboratory, General 
Electric Co., read a paper on the above subject before 
the recent meeting of the Physical Society at Washing- 
ton, Vanadium has been analyzed in powdered form 
by the X-ray diffraction photograph method. Its lattice 
is a body-centered cube with side 3.04 Angstrom units. 
The distance between nearest atoms is 2.63 Angstrom 
units, and the ideal density 5.96. 

Germanium is found to have a crystal structure the 
same as that of diamond. The side of the unit cube is 
5.63 Angstrom units, the distance between nearest atoms 
1.218 Angstrom units, and the density 5.36. 

New and more accurate diffraction patterns of gra- 
phite have confirmed the structure described in an 
earlier paper—viz., a lattice of the hexagonal close- 
packed type. The measurements cannot be reconciled 
with the rhombohedral structure found by Debye. The 
exact distance between nearest planes cannot yet be 
stated with certainty. Measurements are in progress 
which, it is hoped, will determine this distance, and 
whether the three bonds are all in one plane, with the 
fourth bond at right angles, or whether all four bonds 
are symmetrically disposed as in diamond. 
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Production of Platinum and Allied Metals in 1921 

Miners report to the United States Geological Survey 
a production of 538 troy ounces of crude platinum in 
1921, distributed by states as follows: California, 387 
oz.; Oregon, 83 oz.; Alaska, 65 oz. Refiners report the 
purchase of domestic crude platinum in the following 
quantities by states: California, 847 oz.; Oregon, 96 oz.; 
Alaska, 78 oz. They also report the purchase of 56,654 
oz. of foreign crude platinum, of which 55,286 oz. was 
from Colombia, South America; 63 oz. from Canada, 
and 1,286 oz. of Russian origin. 

Refiners report an increase of over 26 per cent in the 
recovery of new platinum metals in 1921, as compared 
with 1920. The greatest increase was in platinum. 
Of the metals recovered in 1921 by refiners, about 4,800 
0Z. Wa> Obtained from domestic material. 


NEW PLATINUM METALS RECOVERED BY REFINERS, IN 
TROY OUNCES 


Platinum Palladium Iridium Osmiridium Other Total 
1917 33,009 4,779 210 833 ey 38,831 
1918 54,399 4,024 465 539 326 59,753 
1919 40,220 3,807 401 403 279 45,109 
1920 36,015 4,309 418 409 393 41,544 
1921 51,791 2,686 286 581 1,026 56,370 


SECONDARY PLATINUM 
Platinum metals recovered from scrap and other old 
material form an important part of the supply. The 
total quantity recovered in 1921, 45,794 oz., is about 20 
per cent less than that recovered in 1920, 


SECONDARY PLATINUM METALS RECOVERED BY REFINERS, 
IN TROY OUNCES 


Platinum Palladium Iridium Tota 
1917 59,007 3,347 9,832 72,186 
1918 40,378 1,795 3,410 45,583 
1919 54,545 . 3,467 3,504 61,516 
1920 51,255 3,100 3,355 57,710 
1921 39,131 4,887 1,776 45,794 
IMPORTS 


Refined platinum metals are imported in considerable 
quantity, as well as crude platinum, which is bought by 
domestic refiners. 


PLATINUM METALS IMPORTED FOR CONSUMPTION IN THE 
UNITED STATES, 1920-1921 
1920 
ntity Quantity 
(Troy Oz.) Value (Troy Oz.) Value 
Platinum or crude platinum 


1921 














and unmanufactured prod- 

ucts, ingots, bars, sheets, 

a ek ee See: 80,955 $8,474,499 61,941 $4,135,235 
Platinum manufactured 

products, vases, retorts, 

cect hows s 781 * 94,408 76 t 28,524 
Iridium... . ; 4,718 726,502 1,345 277,597 
Osmiridium....... 4,473 450,241 2,603 296,277 
Osmium...... 593 39,517 161 13,239 
Palladium... . 6,944 612,248 11,348 629,965 
Rhodium... .. 2,053 217,385 609 53,359 
Ruthenium...... 29 2,640 152 4,268 


100,546 10,617,440 78,235 5,438,464 


™* Includes wire to the value of $5,433 imported under 15 per cent duty, quantity 
not given, and “all other” to the value of $10,278 imported under 50 per cent 
duty, quantity not given. 

+t Includes 13 oz. wire, valued at $14,404, imported under 15 per cent duty,and 
“all other” tocthe value of $6,947, quantity not given. 


CONSUMPTION 


The total consumption of platinum metals in the 
United States in 1921 was 176,148 troy ounces, an in- 
crease of about 25 per cent as compared with the con- 
sumption in 1920. Dentists and jewelers increased their 
use of platinum. The consumption of the chemical and 
electrical industries decreased. 


CONSUMPTION OF PLATINUM IN THE UNITED STATES, 1920-1921, 
BY INDUSTRIES, IN TROY OUNCES 





: a - Percentage 

Industry Platinum Iridium Palladium Total of Total 
Chemical....... 12,273 34 45 12,352 7.02 
Electrical....... 20,574 1,003 7,626 29,203 16.58 
Dental......... 13,181 75 8,501 21,757 12.35 
seven ea 101,258 2,367 1,265 104,890 59.55 
Miscel ae 3,791 3,938 217 7,946 4.50 
151,077 7,417 17,654 176,148 100.00 
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Studies in the Carbonization of Coal: 
The Mechanism of Coal Carbonization* 





Critical Review of Current Theories of Secondary Carbonization Reactions — Interpretation of the 
Mechanism of Coal Carbonization in the Light of the Composition of a Commercial 
Low-Temperature Tar — A Theory of the Constitution of Coal 


By JEROME J. MORGAN anD ROLAND P. SOULE 


Department of Chemical Engineering, Columbia University, New York City 





for the ready examination of low-temperature coal 

tar, and by its means the characteristics of a com- 
mercial product were determined. Comparison with 
the composition of low-temperature tars produced on a 
small scale shows that the commercial tar represents 
a slightly more advanced stage of carbonization. It 
is thus possible in the present paper to present a new 
viewpoint on the much-disputed mechanism of the 
carbonization of coal, and to interpret distillation 
reactions in the light of the composition of this inter- 
mediate product. Finally, there is proposed briefly a 
theory of the constitution of coal which explains the 
composition of low-temperature tars. 

Berthelot’s classic theory™ of the origin of ordinary 
coal tar held the field for many years after it was first 
advanced in 1866. Acetylene is formed, Berthelot 
stated, by the decomposition of such simple gases as 
methane in the volatile products from coal, and poly- 
merizes immediately at high temperatures to form 
benzene, styrolene, naphthalene and other aromatic 
hydrocarbons. This theory has been rendered unten- 
able, however, by experiments which have proved (1) 
that acetylene is not formed in any considerable 
quantity in the gaseous products of coal distilled at 
various temperatures, and that its reaction velocity of 
synthesis is not fast enough to account for this 
absence;* (3) that methane, ethane and propane do 
not yield acetylene as their principal decomposition 
prodticts;* and (3) that primary distillation products 
of relatively high molecular weight—i.e., low-tempera- 
ture tars—are obtained in the carbonization of coal. 

All modern theories of carbonization, therefore, 
acknowledge the important réle played by low-tempera- 
ture tars in the distillation of coal. While it is thus 
generally recognized that ordinary high-temperature 
(900-1,200 deg. C.) coal tar is formed by the decom- 
position of tar produced at lower temperatures (500- 
600 deg. C.), the mechanism of this decomposition” 
is still a matter of lively dispute. No comprehensive 


|: A previous contribution a scheme was outlined 


vatPart of a dissertation submitted by Roland P. Soule in partial 
ful ent of the requirements for the degree of Doctor of Philoso- 
phy in the Faculty of Pure Science of Columbia University in the 
City of New York. For preceding parts see CHEM. & =i ne 
Vol. 26, Nos. 20 and 21, pp. 923 and A077, May 17 and 24, 

Berthelot, Ann. chim. phys. [3] vol. 67, p. 53 pteesys ff} 
vol. 9, pp. 413, 455 (1866) ; TA, eyo 12, pp. 5, 122 (1867) 
vol. ib, pp. 143, 148, 153, 162 ¢ 

SM. J. Burgess and 9 Vv. Wheeler, J. Chem. Soc., vol. 97, 
1917 (1910); vol. 99, 649 (1911); vol. gg p. 131 (1914): 
\. H. Clark and R. V. Wheeler, ibid., vol. 103, p. 1704 (1913). 

“T. E. Thorpe and J. Young, Proc. Roy. Soc., vol. 21, p. 184 
(1873) ; H. E. Armstrong and A. K. Miller, J. Chem. Soc. vol. 
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Bone and H. F. Co oe. 

"Cf. the anal 
shale to ze oi 
J. iL, vol. PS. ab 613, 678 Ww r J. Franks, 
“=. vol : BP. 731 148° (ied). “W. Botkin, 
‘bid., WoL 24, p. whit (1921 C. Karrick, Chem. Age (N. ¥.); 
vol 30, Pp. 112 (1922) 


istillation, R. H. dense and E. E. Lyder, 


scheme has been advanced to account for more than 
relatively a small number of carbonization phenomena. 
Investigators in general have confined themselves to 
limited aspects of the problem, and have sought to lay 
emphasis upon certain predominating reactions. Thus, 
the origin of the aromatic hydrocarbons of ordinary 
tar has been variously attributed to: 

(1) Decomposition of the hydrocarbons of low-tem- 
perature tar to simple compounds, which subsequently 
undergo pyrogenetic syntheses (Jdfies, Bone, et al.). 

(2) Hydrogenation and dealkylation of the phenols 
of low-temperature tar (Schulze, Fischer and Schra- 
der). 

(3) Dehydrogenation and dealkylation of the un- 
saturated hydrocarbons of low-temperature tar 
(Pictet). 

The present investigation leads te evidence which 
supports in general the last two of these conceptions, 
and hence assigns to pyrogenetic syntheses a part of 
secondary importance. A brief review of the experi- 
mental data underlying these several carbonization 
theories is a necessary preliminary to the development 
of a more comprehensive and extended analysis of the 
phenomena of coal distillation. 


THEORIES OF DECOMPOSITION OF LOW-TEMPERATURE 
HYDROCARBONS 


Pyrogenetic Syntheses. Probably the most gen- 
erally accepted theories of tar formation at present are 
those which postulate the decomposition of the primary 
tar to simple unsaturated hydrocarbons that condense 
subsequently to form aromatic hydrocarbons. Jones” 
states that “the mechanism of the breaking down of 
low-temperature tar consists essentially in the decom- 
position of the naphthenes, paraffines and unsaturated 
hydrocarbons present in the low-temperature tar to 
form olefines of varying carbon content, which con- 
dense at higher temperatures to aromatic substances.” 

In arriving at this conclusion he passed low-tempera- 
ture tar” slowly through a tube filled with porous 
porcelain, and examined the gaseous products obtained 
at various temperatures between 550 and 800 deg. C. 
He stated that benzenoid hydrocarbons could be formed 
only to a limited extent” by the elimination of hydro- 
gen from the corresponding naphthenes, since members 
of the cyclohexane series break down principally by 
a scission of the ring with the formation of olefines, 
including butadiene, and of paraffines and hydrogen. 
The gaseous olefines were found to be at a maximum 
at 550 deg., and almost disappeared at 750 deg. This 

sD. Jones, J. Soc. Chem. Ind., vol. 36, p. 3 (1917 

»D—D. C3 Jones and R. V. Wheeler, J. Chem. Soc., out. 105, Dp 


140 oe 
. Jones, J. Chem. Soc., vol. 107, p. 1582 (1915). 
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disappearance synchronized with the appearance of 
naphthalene, and immediately preceded a rapid increase 
in the evolution of hydrogen, which “must probably 
be attributed to the union of the aromatic molecules 
and to intramolecular ring closing.” 

Jones quotes the work of Staudinger“ as an example 
of the polymerization of diolefines to aromatic sub- 
stances. Moreover, Staudinger identified butadiene in 
the gas distilled from coal. Instances of its formation 
also from naphthenes, olefines, saturated hydrocarbons 
and petroleum vapors from cracking stills are also 
cited. “It is highly probable,” Jones concludes, “that 
a necessary transition stage is the formation and con- 
densation of olefines containing the conjugated double 
linkage —CH: CH. CH: CH—. Polynuclear aromatic 
substances are formed at 750 deg. and upward subse- 
quent to the decomposition of the olefines.” Jones, con- 
trary to Pictet, regards phenols as primary products of 
coal distillation, “those of high-temperature tar being 
formed with certain changes from those of low-tem- 
perature tar. Much of the high-temperature pitch is 
formed by partial carbonization of the low-temperature 
pitch.” 

Bone,* from a study® of the behavior of the simple 
hydrocarbons at temperatures between 500 and 1,200 
deg. C., has elaborated this theory of oleisine condensa- 
tions. He introduces the new conception that the 
thermal decomposition of the hydrocarbons of low- 
temperature tar “involves the primary formation by 
dehydrogenation of the unsaturated residues CH, (two 
free bonds) and CH (three free bonds), which during 
a fugitive but really independent existence are free to 
interact with the surrounding gaseous medium after 
their kind.” Bone points out that the most favorable 
temperature range for aromatic formations from such 
residues (500-800 deg.) coincides with that giving the 
best yields of benzene and its homologs and is well 
below that which is most favorable to the hydrogena- 
tion of the residues to methane. Between 500 and 800 
deg. “ethylene is, by reason of its rapid production of 
CH residues (three free bonds) during its primary 
decomposition, eminently capable of generating ar- 
omatic nuclei, although to a less marked degree than 
in the case of acetylene. On the other hand, ethane, 
which primarily produces CH, residues (two free 
bonds) only, does not form aromatic nuclei so readily 
as does ethylene.” 

Another variation of the olefine theory is advocated 
by Whitaker and Crowell,“ who distilled coal in 5-Ib. 
charges at different temperatures, and examined the 
liquid and gaseous products of carbonization. They 
suggest that the course of reactions in coal carboniza- 
tion is as follows: “Solid coal—high molecular weight 
paraffines—low molecular weight paraffines; olefines—> 
acetylenes, naphthenes and polycyclic compounds— 
benzene and its homologs—higher homologs of benzene 
—xylene—toluene—benzene, etc.” Attention was 
directed to the apparent marked similarity between 
this series of decompositions and those postulated” 





ri \eameematth R. Endle and J. Herold, Ber., vol. 46, p. 2466 


cies 

on Bone, “Coal and Its Scientific Uses” (London, 1918), 
Pp. 3 et seq. 
ae W. A. Bone and H. F. Coward, J. Chem. Soc., vol. $3, p. 1197 

08). 

“M. C. Whitaker and W. H. Crowell, J. Ind. Eng. Chem., vol. 
9, 261 (1917). 

Of. publications by Rittman, Zanetti, Egloff, Leslie et al. in J. 
Ind. Eng. Chem. A very extensive review of the literature to 
1916 on the pyrogenesis of hydrocarbons is given by E. L. Lomax, 
A. F. Duastas and F. B. Thole, J. Inst. Pet. Tech., vol. 3, p. 36 
(1916) ; cf. W. Gluud, Ges. Abhandl, vol. 2, p. 261 (1917). 
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for oil cracking. A somewhat similar sequence of coal 
reactions has recently been advanced by Wigersma.” 


THEORY OF THE DECOMPOSITION OF LOW-TEMPERATURE 
PHENOLS 


The investigators whose work has been reviewed thus 
far have paid scant attention to the réle of the phenols 
in secondary decompositions. In 1885 Schulze,” on the 
occasion of his pioneer investigation of the naphthols 
of ordinary coal tar, stated that coal is essentially 
altered cellulose and that its primary decomposition 
products are the phenols. The phenols on further 
heating (1) eliminate water to synthesize high-boiling 
hydrocarbons; (2) are partly reduced to low-boiling 
hydrocarbons; (3) are decomposed to form gases; or 
(4) escape unchanged. These reactions were conceived 
as progressing simultaneously and in equilibrium with 
each other. So strong was the influence of Berthelot’s 
theory at that time, however, that Schulze made his 
propositions simply to supplement rather than to dis- 
place the acetylene hypothesis. 

Very recently Fischer and Schrader“ have also 
assigned to the phenols a part of major importance. 
They point out that low-temperature tars consist essen- 
tially of hydrocarbons simila: to those of petroleum 
and of phenols, but contain no aromatic hydrocarbons. 
The benzene homologs in high-temperature coal tar 
must be formed from these phenols, they conclude, 
since the hydrocarbons can be converted into aromatics 
only to a slight extent. In support of this view experi- 
ments are cited on the decomposition of cresols and 
xylenols when passed through tinned tubes heated to 
750 deg. in an atmosphere of hydrogen. The phenols 
were reduced to benzene homologs, and these in turn 
yielded some benzene. Thus, according to these 
authors’ theories of the decomposition of low- 
temperature tar in coal carbonization, the aliphatic 
hydrocarbons are broken down into gases, while the 
hydroaromatic hydrocarbons are in part dehydrogen- 
ated and in part changed into gaseous hydrocarbons. 
A small portion of the phenols of the low-temperature 
tar remain unchanged, but most of them are reduced 
to such stable hydrocarbons as benzene, or take part 
in syntheses of napthalene, anthracene and other 
aromatics. 


THEORY OF DEHYDROGENATION AND DEALKYLATION 


Pictet® passed “vacuum tar” through a red-hot tube 
filled with pieces of coke, and obtained the typical 
products of high-temperature distillation. He concluded 
that the hydroaromatic hydrocarbons of vacuum tar 
underwent dehydrogenation and detachment of side- 
chains to yield aromatic hydrocarbons and the large 
quantity of hydrogen andmethane homologs charac- 
teristic of high-temperature gases. This theory is sup- 
ported by the known tendency of aromatic hydrides to 
lose a part of their hydrogen, by the occasional 
presence in ordinary tar of small quantities of hydro- 
aromatic hydrocarbons, and by the fact that the crack- 
ing of naphthenic petrols yields a certain quantity of 
aromatic hydrocarbons. Since cyclohexane on cracking 
yields little benzene, and tends rather to break the ring 
with the formation of unsaturated aliphatic com- 
pounds, the cyclanes of coal, Pictet states, cannot have 


“B. Wigersma, Chem. Weekblad, vol. 16, p. 1356 (1919). 

“K, E. Schulze, Lieb, Ann., vol. 227, p. "133 (1885) ; 

“F. Fischer and H. Schrader, Brennstoff Chem., Pad, 1, pp. 4, 
22 (1920); vol. 2, p. 37 (1921). 





“A. Pictet, Ann. chim. [9], vol. 10, p. 322 (1918). 
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contributed largely to the formation of benzene and its 
homologs. 

It is the unsaturated cyclic hydrocarbons, he argues, 
which are present in much larger quantity, and which 
are hence the principal source of the benzene hydrocar- 
bons of ordinary tar. Certain of the polycyclic 
hydrocarbons, such as fluorene, also owe their existence 
to simple dehydrogenation, since hexahydrofluorene 
was found in “vacuum tar.” The origin of naphthalene 
and anthracene was regarded as still obscure, however, 
since no hydrogenated derivative of either of these was 
found in “vacuum tar” or in the benzene extract of coal. 


LIMITATIONS OF EXPERIMENTAL METHODS IN 
CARBONIZATION STUDIES 


It is desired to call attention at this point to certain 
conditions which complicate the study of carbonization 
reactions. Aside from such factors of prime impor- 
tance as temperature and pressure, the course which 
these reactions take depends upon the relative concen- 
trations of the reacting substances, and hence the 
nature of the coal carbonized, and upon the path of 
travel of the gases in the oven.” 

Coals of oxygen content lower than normally used in 
commercial carbonization practice have been employed 
by some observers, who consequently lost sight of the 
effect which the higher phenol concentration would 
have in the formation of the typical aromatic hydro- 
carbons of ordinary tar. Carbonization reactions 
occur simultaneously, and represent complex equilibria, 
the individual factors of which are difficult to divorce 
from one another for separate investigation. When 
experiments on the decomposition of isolated hydrocar- 
bons are quoted, translation of such results to com- 
mercial conditions is obviously open to question. The 
strongly reducing atmosphere of coke ovens and gas 
retorts is a factor that too often has been ignored 
in pyrogenetic assumptions. Thus it has been shown" 
that at 550 deg. benzene in an atmosphere of nitrogen 
readily loses hydrogen with the formation of diphenyl, 
but in the presence of an excess of hydrogen yields 
only traces of diphenyl. Toluene carried through coke 
in a stream of nitrogen at 750 deg. yields naphthalene, 
anthracene and a viscous black liquid. On the other 
hand, the substitution of hydrogen for nitrogen greatly 
accelerates the decomposition of the toluene, and pro- 
duces large amounts of benzene and only a small quan- 
tity of solid condensate. 

Attention is directed also to the difference in the 
results obtained in small-scale experiments and in com- 
mercial operation. For example, when 2-g. samples of 
coal are distilled under a high vacuum in a platinum 
tube, there is obtained a maximum yield of tar at 750 
deg., which is nearly four times that recovered at 450 
deg. It is a well-known fact, on the other hand, that 
the yield of low-temperature tars on a commercial 
scale is about double that of ordinary high-temperature 
tars. 

Again, Jones™ decomposed 0.1-g. samples of low-tem- 
perature tar in a glass tube filled with porous porcelain, 
and based much of his theory of carbonization reactions 
on the analysis of the gases obtained at different tem- 
peratures. If comparison is made of these results with 


‘i ‘Cf. G. EB. Foxwell, J. Soc. Chem. Ind., vol. 40, pp. 193T, 220T 


(1924). 

"J. W. Cobb and 8S. Dufton, Chem. Trade J., vol. 63, p. 197 
(1918); Gas World, i 69, p. ve (1918) ; Gas. J., vol. 143, p. 
482 (1918). 

°M urgess and R. J. Chem. Soe., vol. 

1917 (1910); vol. $9, p. baa. ‘ast: we 105, p. 131 41914). 
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the gas analyses of Thau," who distilled coal in a com- 
mercial coke oven over the same range of temperatures, 
striking differences are at once manifest. The sudden 
increases in the evolution of hydrogen and of methane 
synchronizing with the disappearance of olefines and 
the appearance of aromatics noted by Jones is not 
apparent in the coke-oven analyses. As an example of 
the influence of retorting conditions, Thau found as a 
result of superheating the upper part of his coke oven 
that the hot surfaces of carbon were much more effec- 
tive in causing decomposition than were the retort 
walls. 


Interpretation of Carbonization Reactions in Terms 
of the Present Investigation 


The low-temperature tar studied in the present in- 
vestigation represents a stage of carbonization slightly 
more advanced than that which gave rise to the vacuum 
tars investigated by Pictet and by Jones and Wheeler. 
It was produced by the Carbocoal process“ in a com- 
mercial retort that afforded an opportunity for sec- 
ondary reactions to take place to a limited extent. 
Thus the distillation vapors came into contact with 
the retort shell heated to about 600 deg., and yielded 
a product that is distinguished from these true low- 
temperature tars by (1) a slight decrease in the 
quantity of total phenols and'a marked increase in the 
proportion of low-boiling phenols; (2) the appearance 
of a large percentage of tertiary nitrogen bases; and 
(3) a notable increase in the ratio of unsaturated to 
saturated hydrocarbons. 


THE DECOMPOSITION OF LOW-TEMPERATURE PHENOLS 
DURING CARBONIZATION 


A true low-temperature tar contains about ten times 
the quantity of phenols that appears ultimately in the 
high-temperature tar. Thus, a 30 per cent volatile coal 
produces a primary tar containing about one-quarter 
its weight of phenols, and yields in the coke oven about 
half this weight of tar containing less than 5 per cent 
of phenols. The low-temperature phenols consist prin- 
cipaliy of the higher homologs. High-temperature 
phenols, on the other hand, contain about two parts of 
cresols to one of phenol, together with a relatively 
insignificant proportion of higher-boiling tar-acids. 
It is thus apparent that while the phenolic components 
of the primary tar contribute very largely to the forma- 
tion of secondary products, only a small part of them 
survive as phenols, and then chiefly as the first mem- 
bers of the series. 

The low-temperature phenols, as would be expected, 
occupy a position intermediate between the extreme 
low-temperature type and the phenols of ordinary tar. 
The phenols obtained” by steam distillation of a Loh- 
berg gas coal at a temperature slightly lower than that 
in the case of the low-temperature phenols exceeded the 
latter in total quantity. The fraction of Lohberg 
phenols distilling below 230 deg. constituted only 7 per 
cent of the total weight, while the corresponding frac- 
tion of low-temperature phenols amounted to 57 per 
cent. It thus becomes evident that the first stage in 
the decomposition of the primary phenols is one which 
involves principally the elimination of the multiple 
short sidechains of the higher homologs. This reaction 





8QO. pee. Brennstoff Chem., vol. 1, pp. 52, 66 (1920). 

“Cf. J. J. Morgan and R. P. Soule (in the first division of this 
paper) for a description of the conditions of carbonization in the 
Carbocoal process. 

SF. Fischer, Brennstoff Chem., vol. 1, pp. 31, 47 (1920). 
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is probably accomplished by the replacement of the 
methyl or ethyl groups by hydrogen from the retort 
gases, with the formation of methane or ethane. 

Again, when low-temperature phenols are passed 
through a tinned tube at 750 deg. in an atmosphere 
of hydrogen, there are obtained” low-boiling phenois 
and hydrocarbons, together with water. Higher tem- 
peratures, therefore, must eliminate the hydroxyl 
groups also, and the predominating reaction then be- 
comes hydrogenation with the production of water. 
Moreover, cresol when passed over coke at 750 deg. 
in a stream of hydrogen yields benzene and toluene.” 

The present investigation has shown that the low- 
temperature phenols contain about 10 per cent of 
naphthol derivatives. The hydrogenation of these with 
elimination of water is obviously one source of the 
naphthalene of high-temperature tar. 

If the decomposition of the primary, monocyclic 
phenols were confined to such hydrogenation reactions, 
however, there would result in high-temperature tar a 
much higher yield of light oils and solvent naphtha 
than is actually the case. Experiment has shown”™ 
that monocyclic aromatic hydrocarbons also undergo 
the same reaction—e.g., xylene is converted into 
toluene, and toluene is converted into benzene, with 
the simultaneous formation of a small amount of solid 
condensate. Thus it was found“ that the temperatures 
of maximum formation of xylene, toluene and benzene 
are respectively 600, 700 and 800 deg., and that the 
total quantity of light oil formed decreases steadily as 
the temperature of carbonization is increased above 
500 deg. The limited quantity of benzene itself occur- 
ring in high-temperature tar, however, makes it neces- 
sary to conclude that in addition to the reactions 
enumerated, a portion of the benzene participates in 
pyrogenetic syntheses. It is possible also that some 
of the phenols sustain scission of the ring and are lost 
from the tar as gases, or, as Fischer and Schrader* sug- 
gest, condense to form polycyclic aromatic hydrocar- 
bons. However this may be, it is nevertheless evident 
that the phenols are the chief source of the monocyclic 
aromatic hydrocarbons. 


THE DECOMPOSITION OF THE NITROGEN BASES 
DURING CARBONIZATION 


Since a considerable quantity of the nitrogen bases 
of low-temperature tars remains after distillation in 
the pitch, it is difficult to determine whether the total 
quantity is greater or less than in ordinary tar. It 
was found,” however, that the percentage of bases 
(3.42 per cent) boiling under 326 deg. in a mixture of 
coke-oven and gas-works tar was nearly double that 
(1.94 per cent) of the low-temperature tar. It is 
probable, therefore, that low-boiling bases are formed 
from high-boiling bases in a manner analogous to the 
decomposition of the high-boiling phenols. 

Pictet’s suggestion” that quinoline is formed from 
dihydroquinoline by simple dehydrogenation seems to 
be the most rational explanation of the primary decom- 
positions of the low-temperature bases. Secondary 
bases of the type of dihydroquinoline are found in 
“vacuum tar,” but tertiary bases are absent. The fact 
that 80 per cent of the low-temperature bases and 
almost all of the high-temperature bases are tertiary 
compounds supports this theory of dehydrogenation. 

Experiments with the low-temperature bases demon- 


“See first paper in this series. 
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strated the presence of unsaturated bases, the relative 
molecular weights” of which average 10 to 15 higher 
(Fig. 12) than the values of the corresponding high- 
temperature compounds. At higher temperatures (700 
to 800 deg.), therefore, a process of combined dehydro- 
genation and dealkylation must take place to yield the 
ordinary bases such as quinoline and acridine. More- 
over, the toluidines described by Pictet then yield the 
aniline of ordinary tar just as it has been shown that 
cresol yields phenol, and toluene yields benzene. 

The low-temperature distillate was shown to contain 
no preponderating base, but to represent a series of 
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FIG. 12—AVERAGE MOLECULAR WEIGHTS OF BASES 


compounds of increasing molecular weight. The dis- 
tillation curves of Fig. 13 emphasize the preponderance 
of quinoline in the high-temperature bases, and indi- 
cate, if this theory is accepted, that the bulk of the 
middle-boiling bases of low-temperature tar are struc- 
tural derivatives of quinoline, and yield this compound 
upon decomposition at the temperature of the coke 
oven. The physical constants obtained are consistent 
with this observation, and dehydroquinoline has been 
identified in “vacuum tar.” 


THE DECOMPOSITION OF THE HYDROCARBONS 
DURING CARBONIZATION 


The ratio of saturated to unsaturated hydrocarbons 
is highest in the tars produced under high vacuum at 
the lowest temperatures. Thus the saturated hydrocar- 
bons obtained by Jones and Wheeler were about equal 
in quantity to the non-saturated, while in low-tempera- 
ture tar they formed only one-third of the distillate 
and a much smaller fraction of the entire tar. The 
obvious conclusion, therefore, is that the initial decom- 
position of the primary hydrocarbons is characterized 
by a partial dehydrogenation of the naphthenes to 
form hydroaromatics. 

As mentioned above, Jones” was led to believe from 
his experience in the decomposition of cyclohexane, 
methyleyclohexane and the di- and tetrahydro-deriva- 
tives of naphthalene that the naphthenes cannot be 
regarded as the direct source of the high-temperature 
aromatic hydrocarbons through simple dehydrogena- 





“Only relative values are given by the ordinary Beckmann 
cryoscopic method, since nitrogen bases are slightly associated in 
benzene solution. 








May 31, 1922 


tion and dealkylation. The large yields obtained of 
both the corresponding aromatic hydrocarbon and 
hydrogen were explained on the basis that “the most 
probable course of the reaction would be for the cyclo- 
hexane first to lose two atoms of hydrogen and form 
cyclohexene, which then decomposes in two ways, yield- 
ing benzene and butadiene.” The principal reaction 
and the ore contributing most largely to aromatic 
formation was he'd to be the condensation of such con- 
jugated unsaturated nuclei as the butadiene represents. 
These nuclei are stated to result in the distillation of 
coal from the decomposition of the paraffines, the 
naphthenes and the unsaturated hydrocarbons of low- 
temperature tar. 

Results in the low-temperature investigation, on the 
contrary, lead to the contention that while the elimi- 
nation of hydrogen from the naphthenes of the primary 
low-temperature tar is the initial step in the decom- 
position reactions, the intermediate di- and tetra-hydro- 
derivatives thus formed constitute a distinct and 
comparatively stable stage in the carbonization of coal. 
Consistent with his theory Jones considered these 
compounds to be partly olefinic. Pictet, on the other 
hand, identified them as unsaturated naphthenes, and 
advanced the rational hypothesis that the origin of the 
aromatics lay in a process of dehydrogenation of the 
aromatic hydrides and of detachment of sidechains 
from alkyl derivatives. The composition of the low- 
temperature hydrocarbons has been shown” to conform 
with this hypothesis of Pictet and to be consistent with 
all the experimental facts upon which Jones bases his 
interpretation. 


THE ORIGIN OF NAPHTHALENE IN COAL TARS 


The bulk of the unsaturated hydrocarbons of low- 
temperature tars are polycyclic. While some of the 


naphthalene of ordinary tar results from the hydro- 
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FIG. 13-—DISTILLATION OF BASES 



































genation of naphthols, it is believed that the naphthalene 
and other polynuclear aromatic hydrocarbons owe their 
origin chiefly to the decomposition of these polycyclic 
unsaturated compounds. The presence of a series of 
homologs of hydrogenated and alkylated bicyclic hydro- 
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carbons is indicated in low-temperature tar by the 
physical and chemical properties. For example, the 
average molecular weights” of the middle-boiling frac- 
tions (Fig. 14) are notably higher than that of 
naphthalene. Fig. 15 shows that the secondary reac- 
tions giving rise to high-temperature tar decompose 
these bicyclic hydrocarbons to the single stable naph- 
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FIG. 14—MOLECULAR WEIGHTS OF NON- 
SATURATED HYDROCARBONS 


thalene nucleus, the presence of which in large quantity 
is one of the outstanding features of ordinary tar. The 
analogy between naphthalene and quinoline in chemical 
structure makes more striking the similarity between 
the carbonization reactions of the hydrocarbons and 
nitrogen bases. 


A THEORY OF THE CYCLIC STRUCTURE OF COAL 


Probably the most remarkable general characteristic 
of low-temperature tars is the fact that they are almost 
entirely cyclic in nature. So far as the various com- 
pounds have been identified, moreover, these cycles have 
shown themselves to be six-membered rings or com- 
binations of six-membered rings. This structural 
characteristic apparently persists in the tar as the 
temperature of distillation of the coal is increased. 

It seems reasonable, therefore, in view of the great 
stability of the six-membered ring, to ask if this struc- 
ture is not characteristic also of the coal substance 
itself. Such a conception is contrary, of course, to the 
widely accepted cellulose-furane theory.” Fischer and 
Schrader” have recently stated that the plant cellulose 
is destroyed by bacterial activity in the early stages 
of peat formation, and pointed out, moreover, that 
while cellulose yields on decomposition almost exclu- 
sively phenol itself, low-temperature tars contain 
chiefly the higher homologs of phenol. In the absence 
of cellulose the lignin must hence be the source of the 
phenols of coal tar. 

The cyclic structure of lignin has been advocated by 
these authors, who assign to it an aromatic configura- 





Determined in benzene solution by the Beckmann cryoscopic 
method 


“D. T. Jones and R. V. Wheeler, J. Chem. Soc., vol. 105, pp. 
140, 2562 (1914); vol. 107, p. 1318 (1915); vol. 109, p. 707 
(1916); cf. also “Monograph on the Constitution of Coal,” by 


M. C. Stopes and R. V. Wheeler (London, Dept. Sci. and Ind. 
research, H. M. Stationery Off.) for an exhaustive review of the 
knowledge on this subject in 1918. 

“F. Fischer and H. Schrader, Brennstoff Chem., vol. 2, p. 37 
(1921); cf. Klever, Jonas and Keppeler, ibid., vol. 2, p. 213 
(1921), and Fischer and Schrader, ibid., vol. 2, p. 237 (1921). 
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tion with acetyl and methoxyl groups. During coal 
formation the methoxyl content must eventually de- 
crease through saponification, reduction or replacement 
by hydroxyl groups. In any case there results a phenol, 
which is considered identical with humic acid. Oxida- 
tion or polymerization of humic acid forms the alkali- 
insoluble humin. Further splitting off of water, 
carbon dioxide and perhaps methane at ordinary tem- 
perature, these authors argue, leads to lignite and coal. 
The whole series is thus assumed to perpetuate the 
aromatic structure of lignin. The production of large 
amounts of mellitic acid by the pressure oxidation of 
charcoal and ordinary coals (but not of cellulose) is 
contributory evidence of the presence of six-membered 
cycles in coal. 

The present investigation leads to the suggestion, 
therefore, that the chemical properties of coal may be 
represented by a structure containing many such 
cycles. This structure may be pictured as an aggre- 
gate of “mosaics” of these rings. Some of the 
“mosaics” contain oxygen, and display the insolubility 
characteristic of the “cellulosic degradation prod- 
ucts,”" or, according to Fischer and Schrader, the 
“lignin degradation products.” These may be regarded 
as polymerized phenols, as suggested above, or as 
multi-molecular structures in which component rings 
are joined together by oxygen-containing bridges. 
Heating results in the breaking of these bridges with 
the formation of high-boiling phenols, the sidechains 
of which are remnants of other broken linkages. 

Similarly, other “mosaics” may be pictured to rep- 
resent the same typical rings held together by bridges 
of paraffine hydrocarbons, the breaking or detachment 
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FIG. 15—DISTILLATION OF HYDROCARBONS 

of which are responsible for the presence of straight- 
chain hydrocarbons in low-temperature tars,” or even 
in seams of the coal deposits themselves. These struc- 
tures are more soluble, and have been called the 
“resinous constituents."” Nitrogen and sulphur com- 
pounds may be regarded as appearing in strictly 
analogous configurations. 





“Cf. the “bound molecules” of Jones and Wheeler (Ref. 59). 
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SUMMARY OF THE MECHANISM OF COAL CARBONIZATION 


(1) The decomposition of the coal substance to 
ordinary high-temperature tar when subjected to the 
action of heat is a process of progressive, step-by-step 
decomposition, in which pyrogenetic syntheses play only 
a secondary part. 

(2) Six-membered rings and combinations thereof 
characterize the entire series of decomposition prod- 
ucts from coal to high-temperature tar. The decompo- 
sitions during carbonization are essentially reactions 
effecting the elimination of sidechains. 

(3) The average molecular weights of the liquid 
intermediate products constantly decrease as the tem- 
perature of carbonization rises. This decrease is 
marked by the evolution of hydrogen, methane and 
ethane. 

(4) The initial decomposition of the low-tempera- 
ture tar first formed is brought about by (a) loss of 
hydrogen from a portion of the naphthenes with a re- 
sultant increase in the proportion of unsaturated 
hydrocarbons; (6) loss of sidechains from the phenols 
by hydrogenation with the resultant formation of 
lower-boiling phenols; and (c) loss of hydrogen from 
the nitrogen bases to form a large proportion of ter- 
tiary compounds. (This stage is represented by Car- 
bocoal tar.) 

(5) Final decompositions are at a maximum be- 
tween 700 and 800 deg., and are marked by (a) 
dehydrogenation and dealkylation of the hydroaro- 
matic unsaturated hydrocarbons and nitrogen bases to 
form aromatics, with the elimination of hydrogen, 
methane and other simple gases; (b) hydrogenation 
of the phenols to aromatic hydrocarbons and of these 
aromatic hydrocarbons to lower-boiling aromatics, with 
the formation of methane, ethane and water; and (c) 
secondary pyrogenetic syntheses of higher aromatics 
from simple compounds. 

(6) The phenols of low-temperature tar are the 
principal source of the monocyclic aromatic hydrocar- 
bons. The unsaturated naphthenes of low-temperature 
tar are the principal source of the polycyclic aromatic 
hydrocarbons. 


Status of Steel Industry in South Africa 


Up to the close of the year 1921 the exhaustive plans 
of the South African Iron & Steel Corporation had not 
yet materialized and the productive equipment had not 
reached beyond that acquired from the Pretoria Iron 
Works, says a special report to the Iron and Steel 
Division of the Department of Commerce, from Consul 
Pisar, Cape Town. Over two-thirds of the authorized 
capital of £1,500,000 remained unsubscribed, and in 
view of the depression prevailing at present through- 
out South Africa there appears to be little hope that 
the great iron and steel industry planned by the 
promoters will become a reality in the very near future. 
Efforts to get capital in other countries have not been 
successful. Quite recently the corporation’s properties 
were visited by English steel experts who expressed 
themselves as favorably impressed with the prospects 
of this venture. Until economic conditions throughout 
the world become stabilized and the corporation can 
obtain the necessary capital and produce steel on a 
competitive basis, no material results can be expected. 

The operations of all the steel mills in South Africa 
resulted in a production of 21,988 tons of steel goods in 
1921. The industry gave employment to an average 
number of 285 white men and 866 colored laborers. 
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Application of Electrical Precipitation to the 
Wood-Distillation Process* 





Tests on Experimental Wood-Distillation Retort Indicate the Possibility of Precipitating the Tar From 
the Hot Vapors by Means of a Cottrell Precipitator, Thus Reducing the Amount of Soluble 
Tar in the Pyroligneous Acid to a Point Where Direct Neutralization Is Feasible 


By L. F. HAWLEY?t AND H. M. PIERt 





preparation of wood alcohol and acetate of lime the 

first operation after the distillation of the wood and 
the condensation of the liquid products consists in the 
distillation of the pyroligneous acid for the purpose of 
separating the tar which is dissolved in the acid. The 
distilled acid is then neutralized with lime, distilled to 
remove the alcohol, and evaporated in order to obtain 
the acetate of lime. If the pyroligneous acid were not 
distilled before neutralizing with lime, mrich of the tar 
in solution in the crude acid would stay in solution after 
neutralization and, therefore, contaminate the acetate 
of lime. The so-called dissolved tar which is removed 
from the pyroligneous acid by distilling off the acid is 
not a tar like the settled tar consisting of oils and pitch, 
but is really a pitch containing very small proportions 
of oil, soluble in the pyroligneous acid on account of the 
presence of acetic acid and methanol. 


[: THE commercial distillation of hardwood for the 


PREVENTING FORMATION OF SOLUBLE TAR 


Since this contaminating pitch or tar is non-volatile, 
it must be carried over from the retort to the condenser 
in the form of a fog or mist consisting of very fine 
drops of liquid pitch. Attempts have been made to 
prevent this pitch from reaching the condenser by inter- 
posing baffle plates and other mechanical devices 
between the retort and the condenser, but without 
success, 

Since the Cottrell precipitator is able to precipitate 
fine particles of liquid or solid when carried in a stream 
of gas or vapor, it was thought that it could stop the 
non-volatile portion of the wood distillate before it 
reaches the condenser. In order to try out this idea a 
few tests were made at the Forest Products Laboratory 
at Madison, Wis., with a small Cottrell precipitator by 
treating the gases from the experimental retort, in 
which 50 to 60 lb. of wood is distilled per charge. The 
Cottrell precipitator was connected between this retort 
and the condenser. 


DESCRIPTION OF APPARATUS 


The precipitator, as shown in Fig. 1, consisted of a 
three-pipe unit contained in a shell made of 6-in. 
wrought-iron pipe and fittings. The collecting elec- 
trodes consisted of three pipes of light sheet steel, 2 in. 
in diameter and 24 in. long. The discharge electrodes, 
which hung through the central axis of the pipes, con- 
sisted of small chains, weighted at the bottom to keep 
them taut. The chains were later replaced by rough- 
ened 4-in. rods. The discharge electrodes were hung 
ag eee the American Chemical Society at Rochester, 

tChemist in Forest Products, Forest Products Laboratory, U. 8S. 


Forest Service, Madison, Wis. 
tResearch Corporation, Chicago, Il. 


from a plate above the tubes and were spaced in proper 
position by means of a spacer-frame below the tubes. 
The top plate was carried on a pipe which extended 
through the insulator at the top of the precipitator. As 
indicated in Fig. 1, this insulator served as the support 
for the discharge electrodes as well as an inlet bushing, 
and was the only electrical insulation used. 

The path of the gases can be readily seen in Fig. 1. 
The raw gases from the retort entered the precipitator 
at a point just under the header plate, passed downward 
around the outside of the tubes, in order to insure 
equal distribution, and finally up through the tubes, 
where the tar was removed by the electrical action. The 
cleaned gas passed from the precipitator to the con- 
denser through a 2-in. pipe as shown. 

Since the precipitator was fairly large in comparison 
with the size of the retort and since it, therefore, 
afforded a large surface for heat radiation and con- 
densation, it was decided to prevent this condensation 
by lagging the precipitator and to hold the temperature 
at the desired point by means of external heat. 

The electrical equipment used-for providing the uni- 
directional high-voltage current for use in the precip- 
itator is shown in Fig. 2, and consisted of a synchronous 
induction motor which drove a mechanical rectifier, a 
special high-voltage transformer and auxiliary appa- 
ratus such as switches, meters, rheostats, etc. The 
power supply was 110 volt, 60-cycle alternating current. 
This was stepped up to 220 volts by means of an auto- 
transformer; the special high-voltage transformer 
raised the 220-volt current to the voltage desired 
(10,000 to 15,000 volts). This high-voltage current was 
then rectified to unidirectional current by means of the 
mechanical rectifier, which is practically a synchro- 
nously driven switch. The electrical connections 
between the various items of the equipment are shown 
in Fig. 3. 


DEFECTS IN EXPERIMENTAL APPARATUS 


As is the case with any small-scale apparatus, there 
were a few inherent defects in the design of this ex- 
perimental precipitator, all of which are readily elim- 
inated in larger or commercial installations. The dis- 
charge electrodes first used in these experiments were 
chains hung from the top spacer-plate. As soon as the 
high-voltage power was applied to the precipitator, 
these chains showed a tendency to swing due to the 
electrical stresses set up and the electrical windage. 
These swinging chains, weighted at the bottom, acted 
as pendulums, and it was impossible to stop the swing- 
ing except by ceasing operations. As soon as the chains 





’The theory of electrical precipitation has been discussed so 
frequently in various publications that it was not deemed neces- 
sary to repeat it in this article. 
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started to swing, the proper gap distance between them 
and the pipes was not maintained and serious disrup- 
tive arcing took place, thereby destroying the efficiency 
of precipitation. In order to eliminate this trouble, 
the chains were replaced with discharge electrodes made 
of 4-in. rods roughened to give points for electrical dis- 
charge. This eliminated the swinging, but it also meant 
the use of an electrode less satisfactory from the view- 
point of electrical discharge. In a commercial installa- 
tion consisting of a greater number of pipes of larger 
size, it is a simple matter to install a rigid electrode 
system and still have the benefit of the superior dis- 
charge from chains. 

Another difficulty encountered with this test precip- 
itator was electrical insulation. As can be seen from 
the sketch of the precipitator, Fig. 1, the insulation 
was more or less in the path of the gas flow, with the 
result that any small amount of tar, oil or other mate- 
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rial that passed through the pipes had a tendency to 
adhere to the rough surface of the fused silica and thus 
create a path for the leakage of electrical power. 
Several runs were characterized by insulation trouble, 
with a resultant loss of efficiency. In larger precipita- 
tors this is readily eliminated by installing all insula- 
tion in separate compartments entirely removed from 
the gas stream, thereby keeping the insulators clean at 
all times. 
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FIG. 2—COTTRELL PRECIPITATOR IN USE WITH 


WOOD-DISTILLATION RETORT 


TAR PRECIPITATED AS LIQUID UNDER PROPER 
TEMPERATURE CONDITIONS 


During the first two runs the precipitator was heated 
to give the vapors at the outlet from the precipitator a 
temperature of about 160 deg. C. After the precipitator 
had been in operation under these conditions for a short 
time and before the runs were half completed serious 
arcing occurred in the precipitator, and the current had 
to be turned off during the rest of the distillation. On 
examining the inside of the precipitator it was found 
that a deposit of hard pitch had built up from the inside 
surface of the tubes toward the chains, and in one case 
this deposit reached all the way across between the 
tube and the chain, making a dead short-circuit. This 
material was very brittle and on being heated to high 
temperatures coked without any tendency to melt. 

This indicated that the material being precipitated 
consisted of a pitch so very hard that at the tempera- 
ture of the precipitation it did not flow readily and 
finally built up a solid deposit. This was probably due 
to the fact that at the temperature of the precipitation 
all the oils, even the higher boiling oils, were in the 
form of a pure vapor and, therefore, passed through the 
precipitator. Only the particles of hard pitch were in 
liquid form and this product was, therefore, the only 
material precipitated. In the next runs the temperature 
of the precipitator was kept near 100 deg. C. and at 
times a small amount of water may have been condensed 
in the precipitator. Under these conditions the deposit 
was a liquid tar containing pitch, oils, and perhaps a 
small amount of water corresponding to settled plus 
dissolved tar. This tar was not very thick even at 
ordinary temperature and at the temperature inside the 
precipitator it was sufficiently liquid so that it drained 
from the tubes without any difficulty and there was no 
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short-circuiting at any time throughout the run. This 
precipitated tar flowed from the trap in the bottom of 
the precipitator continuously throughout the latter part 
of the runs. 


CONDENSATE LOW IN SOLUBLE TAR 


The distillate which passed through the precipitator 
and was condensed and collected was clear and with 
only a little color during the first part of the run, but 
during the last part the color became darker and a small 
amount of dark-colored oil separated from the pyro- 
ligneous acid. This pyroligneous acid, however, was not 
so dark as that ordinarily obtained and on distillation it 
was found to contain only 3.3 per cent of soluble tar, 
whereas the ordinary pyroligneous acid obtained from 
the same retort contains from 12 to 15 per cent soluble 
tar.’ An acetate of lime made by neutralizing this pyro- 
ligneous acid just as it came from the condenser con- 
tained 77.8 per cent calcium acetate whereas laboratory- 
made acetate of lime from redistiilled pyroligneous acid 
contained 82.5 per cent calcium acetate. 

Although a large proportion of the pitch had been 
stopped in the precipitator, yet a sufficient quantity 
came through to contaminate the acetate seriously. An- 
other run was made in which it was attempted to keep 
the voltage higher, but this could not be done without 
serious arcing. It was finally decided to make another 
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trial in which the distillation would be run at slower 
speed and this was done with a distillation taking 534 
hours instead of the usual time of 34 hours. Even 
under these conditions, however, no better results were 
obtained. 


SoME TAR MAY PASS THROUGH PRE“IPITATOR 
AS TRUE VAPOR 


It is impossible to tell whether the soluble tar found 
in the pyroligneous acid which has come through the 
precipitator is due to a small proportion of tar fog 





*Although these figures might give the impression that the pre- 
cipitator was only 15 — 3.3. + 15 = 78 per cent efficient in re- 
moving tar from the vapors, it must be noted that not only 78 
per cent of the soluble tar but all the settled tar was removed. 
This is an efficiency of about 90 per cent. 
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which escaped precipitation or whether it is due to 
materials which came through the precipitator as a pure 
vapor but which polymerized to a non-volatile pitch 
either on neutralizing with lime or on distilling during 
the soluble tar determination. This assumption that the 
contaminating material came through the precipitator 
at least in part as true vapor is very plausible, since 
Klason’ has shown that there is a continous decomposi- 
tion of the primary tar from the distillation of wood 
into a secondary tar consisting of pitch and heavy oils. 
In the small retort used in these experiments the dis- 
tance from any decomposing particle of wood to the pre- 
cipitator is very short and the transformation of the 
primary tar into secondary tar may not have been com- 
plete before the precipitating chamber was reached. If 
this was the case, there might be a formation of non- 
volatile pitch in the vapors after they had passed through 
the precipitating chamber. Therefore, a non-volatile 
material would be found in the distillate through no 
fault of the precipitating apparatus. 


COMMERCIAL UNITS SHOULD GIVE BETTER RESULTS 


There is more opportunity in a commercial-sized re- 
tort for the decomposition of primary tar to secondary 
tar before the precipitator is reached, in which case the 
tar would be removed from the gas in passing through 
the precipitator. On the other hand, if this tar came 
through the precipitator as a fog, it was because the 
velocity of the gas passing through the pipes was too 
great to permit of complete precipitation. The use of a 
greater number of pipes would overcome this, as the 
efficiency of precipitation varies inversely as the velocity 
of the gas through the precipitator. 


CONCLUSIONS 


Although the small-scale experiments have not re- 
moved the last traces of pitch and although a satisfac- 
tory acetate of lime could not be made from the directly 
neutralized pyroligneous acid, yet the experiments have 
shown that the general idea of precipitating tar from 
hot vapor is a possibility. Furthermore, there is still no 
reason to believe that in commercial-scale apparatus the 
formation of secondary tar may not be more complete 
before the vapors leave the retort and that a purer 
pyroligneous acid might not, therefore, be obtained by 
this method. 





Switzerland’s Aluminum Industry 


Before and even during the war, the production policy 
of the Swiss aluminum industry was directed toward 
supplying the German aiuminum-working industries 
with raw aluminum. The depreciation of the mark and 
the increase in German aluminum production during the 
war, however, induced the German aluminum-working 
industries to abandon the Swiss metal. While in 1913 
5,644,700 kg. of aluminum and in 1920 3,542,400 kg. 
were exported to Germany, these exports dropped in 
1921 to 1,646,100 kg. This compelled the Swiss alu- 
minum industry to look for new markets, which were 
found in 1921 in the United States and Japan. Thus in 
1921, 3,420,600 kg. of aluminum, to the value of 8,523,000 
francs, went to the United States, and 894,100 kg., 
valued at 2,075,000 francs, to Japan. Besides this, 
Switzerland’s aluminum industry, concentrated in the 
Aluminium Industry Society of Neuhausen, is paying 
more attention to the aluminum-working industries of 
Switzerland. 





87. prakt. Chem. (2), vol. 90 p. 413 (1914). 
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Evaporation of Potash Brines 
at Deep Springs Valley, California 





Some Interesting Modifications in the Methods of Recovering Potash From Natural Brines 
Have Been Introduced at the Experimental Plant of the Inyo Chemical Co.— 
Checking Foaming in Evaporation—Removal of Borax in Centrifuge 


By LEROY A. PALMER 





ment of potash brines at a pilot plant in Deep 

Springs Valley, Inyo County, California, has 
developed what appears to be a very practical process 
for the economical extraction of the valuable portions 
of the great saline deposits found at different locali- 
ties in the American desert. 

The brine is obtained from a “salt marsh” or “dry 
lake,” as the deposits are frequently called, of an area 
of about 14 square miles. It is a typical saline deposit 
formed by the dessication of a Quarternary lake having 
no outlet, in which waters only moderately alkaline 
became, by continued addition of solid matter and 
evaporation of the water, a highly concentrated mass 
of alkaline minerals. The deposit is covered by a 
glistening snow white crust, the principal constituent 
of which is sodium chloride. 


NATURE OF THE DEPOSIT 


The strength of the solution increases toward the 
center of the deposit, which is marked by a “crystal 
body” in which supersaturation has occurred so that 
various sodium and potassium minerals have crystal- 
lized out in many interesting and unusual forms. The 
interstices of these crystals are filled with the brine 
from which they were thrown down, while below and 
on all sides of the crystal bed is a deposit of thin 
watery mud, in which the minerals exist, but, due to the 
presence of the mud, in less proportion than in the 
brine. 

It is not the purpose of this paper to discuss the 
origin of this deposit. The reader who is interested 
in that phase may refer to Hoyt S. Gale’s “Salines in 
the Owens, Searles and Panamint Basins, Southeastern 
California” and in the portion referring to Searles 
Lake will find a description of conditions generally 
similar to those at Deep Springs Lake. 

While this similarity of origin exists, the Deep 
Springs brines and muds have been found to be some- 
what richer than those of Searles Lake. Gale reports’ 
six analyses of anhydrous salts from Searles Lake 
by Walton Van Winkle of the Geological Survey which 
show an average of 6.28 per cent K and one by W. H. 
Ross of the Bureau of Soils which shows 6.06 per cent 
K, equal to 7.48 per cent and 7.28 per cent K,O respec- 
tively. The hypothetical combinations in the anhydrous 
residue of the Searles Lake brine, based on an average 
of these seven analyses reported by Gale, are given 
in column A of Table I. 


Hert or potash and research work in the treat- 





Uy. 8. Goctegienh Daz parvey , 580. See also “Potash From 
Searles Lake,’ is Ropp IP. Pas & Mer. ENG., vol. 19, 
No, 6c, pp. 426- 8. Sept. 6 &, an Salts Refining at Owens 
and Searles La by i on. Cuem. & Mert. ENG., vol. 
24, No. 16, ‘april So, 1921 


*U. S. Geological Survey Bull. 580, pp. 276-277. 


Columns B and C are analyses of two samples of 
brine taken from one of the test wells put down in the 
crystal body at Deep Springs Valley. Both samples 
are from the same hole, but C is lower than B due 
to the fact that surface water had got into the hole 
after B was taken and had diluted the brine. It is 
given for the purpose of certain comparisons to be made 
later. B, gives the hypothetical combination of the 


anhydrous residue of B. The poiash content of these 


on a basis of percentage of the total solids is 25.6 per 
cent KCl in B and 21.5 per cent in C. 

The muds, too, contain an appreciable amount of 
potash, but they also carry a large proportion of water- 
insoluble matter, principally silica, which amounts to 
more than 80 per cent of the total solids. Their potash 
content, due to this fact, is so much lower than that 
of the brine and there is sd much of the latter avail- 
able that we are justified in leaving the muds out of 
consideration as a future source of potash salts. 


SEPARATING THE SALTS 


The process for separating the different salts con- 
tained in the brine is one of boiling out in which the 
temperature of the solution is varied and the salts are 
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FIG. 1—SOLUBILITY CURVES FOR ALKALI SALTS FOUND 
IN POTASH BRINES 


thrown down in the order of their solubilities. Fig. 1 
shows the solubility curves of the commoner alkali 
salts reckoned in parts of the salt in one hundred parts 
of water and based on experiments with the individual 
salts. No curves showing the solubilities of the various 
salts in combination have been determined, as the solu- 
bility of each would vary with every change in the pro- 
portion of the salts to each other. 

The principle involved in the process is simple and 
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has been applied, in one form or another, in many 
attempts to make a commercial product from natural 
brines of this character. But, as is frequently the case, 
efforts to develop the process on a practical basis have 
been beset by many obstacles, most of them unforeseen 
and of an unexpected nature. 

The work at the Inyo Chemical Co.’s plant has been 
carried on by the Industrial Research Co. of San Fran- 
cisco, under the direction of its president, Clinton E. 
Dolbear, and it is claimed that the process developed 
has overcome the usual obstacles and simplified the 
entire cycle of operations. 

The experimental plant, shown in Fig. 2, has been 
built on the shore of the lake, into which a light pier 











FIG. 2—EXPERIMENTAL PLANT ON SHORE OF 
DEEP SPRINGS LAKE 


or runway has been built for a distance of about half 
a mile, so as to reach the crystal body. At the end of 
the pier is a gasoline engine and centrifugal pump, by 
which the brine is pumped to four concrete vats, each 
20 x 20 x 1 ft. (3,000 gal.) on the shore adjacent to the 
plant. 

In actual practice refrigeration will be used to chill 
the brine in these vats. Artificial chilling was not 
necessary in the experimental work, as this was carried 
on in the fall and winter when the nights were suffi- 
ciently cool at this altitude—about 5,000 ft—to give 
the desired temperature by natural means. 

The first step in the segregation process takes place 
in these cooling vats, in which the temperature is re- 
duced to 10 deg. C., at which point the greater part of 
the sodium sulphate and some of the sodium carbonate 
crystallize out. The experiments show that an average 
of 31 per cent of the salts is removed at this stage and 
that the crystals take with them an equal proportion of 
the water of the brine as water of crystallization and 
as entrained moisture. 

The effect of refrigeration is shown in column D of 
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Table I, which is an analysis of sample C after it had 
been subjected to the chilling process described. The 
same on a moisture-free basis is given in column D.. 

The liquor remaining after the partial crystallization 
resulting from the chilling is drained to a sump in the 
mill and there mixed with the mother liquor from 
previous treatments in the approximate proportion of 
two parts of refrigerated brine to one mother liquor. 
A centrifugal pump raises the mixture from the sump 
through a 2-in. pipe line to a 1,000-gal. galvanized-iron 
tank on the second floor, preparatory to the second 
stage of the process. 

A typical analysis of the mixture of refrigerated 
brine and mother liquor is shown in column E. 


EVAPORATION 


Evaporation is effected in a 30-in. single-effect 
Swenson “steam basket” type evaporator shown in ele- 
vation in Fig. 3. The evaporator is filled by gravity 
from the 1,000-gal. tank through the 2-in. liquor inlet 
shown at the left. In the first filling the liquor goes 
direct to the evaporator, but when this is filled and 
evaporation is under way the liquor is bypassed to a 
small tank in which is a float valve connected to a half- 
inch feed pipe. The flow to the evaporator is regulated 
by this valve so that a uniform water level is main- 
tained about 3 in. above. the top of the steam basket 
and a fixed volume of brine is kept in the evaporator. 
The float valve thus regulates the feed so that the inflow 
and evaporation balance. 

The essential feature of this type of evaporator is 
the steam basket in the lower half of the cylindrical 
portion. This steam basket is cylindrical in shape, 20 
in. in diameter, 30 in. in length, with thirty tubes, each 
2 x 80 in., set in it longitudinally. Live steam is 
admitted through the 24-in. steam line shown on the 
left, passes through the pipe in the upper part of the 
cylinder and into the top of the basket, the purpose 
of which is merely to expose a large heating surface 
to the brine which surrounds the basket and fills the 
tubes. One can get a good mental picture of the process 
by comparing it with the well-known water-tube boiler, 
the brine taking the place of the boiler water and the 
steam the place of the furnace gases. With the large 
radiating surface presented by the steam basket the 
brine is quickly brought to boiling, which, at this alti- 
tude, is from 211 to 217 deg. F., according to the 
density. 

CHECKING FOAMING 


Here occurs one of the bugaboos of evaporation as 
applied to these natural brines. Due, supposedly, to 
the presence of organic matter, the liquor foams 
violently when the temperature is raised to boiling— 








TABLE I—ANALYSIS OF NATURAL POTASH BRINES AND RESIDUES OBTAINED THEREFROM (RESULTS EXPRESSED IN PER CENT) 
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so violently, in fact, that the capacity of the evaporator 
is greatly reduced and a period of 38 hours was re- 
quired in this case to concentrate the brine to satura- 
tion with KCl. Obviously a cycle of that length was 
expensive and some means was necessary to reduce the 
time required. 

This foaming during evaporation is a trouble that 
has been encountered in all attempts to boil these 
natural brines, and a great deal of experimental work 
has been carried on at different plants in efforts to 
devise means to overcome it. Various processes, most 
of them only partly successful, have been tried. These 
have included the use of crude oil, gasoline, animal fats 
and oils, passing all brine through decolorizing char- 
coal, ete. Some of these were only partly successful, 
while others were successful in the matter of checking 
the foaming, but were too expensive to be of any value 
from a practical standpoint. 

The introduction of slop distillate, not a new ex- 
pedient, was tried at this plant by feeding it in slowly 
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FIG. 3—ELEVATION OF SINGLE-EFFECT PATENTED 
BASKET TYPE EVAPORATOR 


from a small reservoir. By increasing the surface 
tension of the liquor in the evaporator the introduction 
of the distillate retarded the foaming and cut the time 
required for saturation to 14 hours. 

This was still much longer than was desired, and 
another method was tried. Thin strips of sheet lead 
were suspended in the brine with one end of each strip 
in contact with the steel of the evaporator. This set 
up a galvanic current between the lead and the steel 
which liberated oxy-chlorides from the brine and these 
exerted an oxidizing action on the organic compounds 
that were causing the trouble, the reaction serving to 
retard the foaming. The use of the lead strips cut the 
time required for saturation to 14 hours, the same as 
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FIG. 4—VIEWS OF UPPER (AT LEFT) AND LOWER 
PORTIONS OF EVAPORATOR 


with the slop distillate. The next step was a combina- 
tion of the two and this met with success, complete 
salting out so far as possible at this stage taking place 
in 4 hours. 

SALTING OUT 


Reference to the solubility curves shows that above 
a temperature of approximately 65 deg. C. potassium 
chloride has a greater solubility than any of the other 
salts under consideration. With the increase in tem- 
perature in the evaporator sodium chloride is crystal- 
lized out, and almost immediately thereafter all of the 
remaining sulphate except about 3 per cent is thrown 
down, leaving a concentrated liquor in which KCl is the 
principal constituent. 

During evaporation the brine is tested by drawing 
off about 50 c.c., permitting it to stand 30 seconds and 
then filtering it through a Gooch erucible. The dried 
salts from the filter paper are redissolved and tested 
with sodium cobalt nitrite, and if the reaction shows 
a satisfactory potash content, the evaporator is emptied. 

The chloride, sulphate and carbonate crystals settle 
through the conical part of the evaporator into the 
lower cylindrical portion, from which they are removed 
through the door held by the hand-wheel and are then 
wasted. The enriched liquor is drained through the 
screen shown below the door with the hand-wheel and 
carried through the 2-in. pipe to the “crystallizer,” 
which is merely two concrete tanks, each 2 ft. deep. 

The refuse is emptied twice during a run. In column 
F is a typical analysis of the refuse at end of the 
first half of the run and G at the close, while column 
H gives the composition of the enriched liquor as col- 
lected in the crystallizing vat and H, the anhydrous 
residue of the same. 


SEPARATION OF POTASH 


As the solution cools in the crystallizing vats, the 
potassium chloride and borax crystallize out together 
and are removed before the solution has cooled suffi- 
ciently to throw down the carbonates and sulphates 
remaining in the liquor. Column I gives a typical 
analysis of the mother liquor remaining at this stage, 
which is mixed with refrigerated brine and re-used. 

The potash and borax crystals are heated in their 
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wet state by steam, which causes the borax to dissolve 
in the water entrained with the crystals and in its own 
water of crystallization. The potash and dissolved 
borax are then charged into a centrifuge the moving 
part of which is a vertical perforated cylinder 26 in. 
in diameter and 10 in. deep, lined with canvas filter 
cloth and turned at the rate of 1,350 r.p.m. As the 
centrifuge revolves, a jet of wet steam is turned into 
it to assist in driving the dissolved borax through the 
filter cloth so that the potash crystals are retained in 
the cylinder. The product that remains in the 
centrifuge contains about 2 per cent of water and small 
amounts of the various salts, other than potassium 
chloride, that make up the natural brine. 

The last column (J) in Table I gives an average, 
on a moisture-free basis, of nine different lots of potas- 
sium chloride made by this process. The borax, al- 
though small in amount, is recovered in marketable 
quality. The entire cycle requires about 5 hours after 
the preliminary chilling. 

Two patents have been applied for in connection 
with this process. One of these covers the process 
used to check foaming in the evaporator, and the other 
covers the use of the centrifuge for separating the 
potash and the borax. The latter has been issued, but 
the former is still pending. 

The process as a whole, as described above, has been 
adopted by the Inyo Chemical Co. and construction has 
been started on a plant to have an initial output of 
10 tons of potash per day. 

I am indebted to Henry W. Carr, president of the 
Inyo Chemical Co., and to Clinton E. Dolbear, presi- 
dent of the Industrial Research Co., for assistance in 
collecting the above data and the arrangement thereof. 


HOE 
Legal Notes 


—— 
By WELLINGTON GUSTIN 


Arkell Patents on Manufacture of Crinkled Paper 
Held Void for Lack of Invention 


The United States Circuit Court of Appeals upheld 
the decision of the District Court holding the Arkel! 
patents 790,021 and 790,022 void for anticipation and 
lack of invention, in view of the prior art, and holding 
his patent 790,023 void for lack of invention. These 
patents were granted in 1905 on applications granted 
in 1901, 1903 and 1904 respectively. The court finds 
that the plaintiff is using rights that belong to the 
public and are not subject to any monopolistic control 
under the patents named. 

Broadly, the claims of the patents are on the process 
and on a machine for conyerting finished paper into 
stretchable crinkled paper for wrapping and packing 
purposes. The gist of this process is that the finished 
paper is first moistened or saturated in one or two 
baths, smoothed or “laterally stretched” by a convexed 
roller, pressed against and drawn around a smooth 
roller, from which it is detached by striking against 
a blunt blade, called a doctor blade, after which it is 
pulled off on a carrier so regulated in speed as to leave 
in the crinkled paper the desired percentage of stretch 
as the paper is dried. 

The court found that crinkling moist paper by the 
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general method of striking it against a doctor to be old. 
Such crinkled, stretchable paper was manufactured in 
substantial quantities by the use of the doctor as early 
as 1892. The Lysle patent 414,557, of 1889, shows 
knowledge of this process, as does the English patent 
1927, of 1894 to Lewer and Edwards (272 Federal R. I.). 

It is said that if moistening finished paper so that it 
will crinkle as paper still moist from the process of 
manufacture will crinkle involves invention, then Bain- 
bridge’s patent 584,108, issued in 1895, covered that 
point. The court says it makes no difference whether 
the moistening is done by submerging a roll around 
which paper is passing, or by running the paper from 
roll to roll through one or more saturating baths, or by 
spraying, or by a combination of any or all these proc- 
esses. To dampen finished paper so that it will crinkle 
may be done in a great variety of ways, with only 
ordinary mechanical skill applied to devices in common 
use for decades. 

The court says the “selection and putting together of 
the most desirable parts of different machines in the 
same or kindred art, making a new machine, but in 
which each part operates in the same way as it oper- 
ated before and effects the same result, cannot be in- 
vention. 

“To sustain a patent on a combination of old devices, 
it is well settled that a new result must be obtained 
which is due to the joint and co-operating action of all 
the old elements.” 


PRECEDENT OPINION CITED 


The advice of the United States Supreme Court in 
Atlantic Works vs. Brady (107 U. S., 192) should be 
valuable to those interested in patents. It was applied 
in this case. It says: 

“The process of development in manufactures creates 
a constant demand for new appliances, which the skill of 
ordinary head workmen and engineers is generally 
adequate to devise, and which, indeed, are the natural 
and proper outgrowth of such development. Each step 
forward prepares the way for the next and each is 
usually taken by spontaneous trials and attempts in a 
hundred different places. To grant to a single party a 
monopoly of every slight advance made, except where 
the exercise of invention, somewhat above ordinary 
mechanical or engineering skill is distinctly shown, is 
unjust in principle and injurious in its consequences. 

“The design of the patent laws is to reward those 
who make some substantial discovery or invention, 
which adds to our knowledge and makes a step in ad- 
vance in the useful arts. Such inventions are worthy of 
all favor. It was never the object of those laws to grant 
a monopoly for every trifling device, every shadow of a 
shade of an idea, which would naturally and spon- 
taneously occur to any skilled mechanic or operator in 
the ordinary progress of manufactures. Such an indis- 
criminate creation of exclusive privileges tends rather 
to obstruct than to stimulate invention. It creates a 
class of speculative schemers who make it their business 
to watch the advancing wave of improvement, and 
gather its foam in the form of patented monopolies 
which enable them to lay a heavy tax upon the industry 
of the country, without contributing anything to the 
real advancement of the arts. It embarrasses the honest 
pursuit of business with fears and apprehensions of 
concealed liens and unknown liabilities to lawsuits and 
vexatious accountings for profits made in good faith.” 
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THE BELLE ALKALI CO. PLANT AT BELLE, W. VA. 





Up-to-Date Methods in a Bleaching Powder Plant 





The Bleaching Powder Plant of the Belle Alkali Co. at Belle, W. Va.—How a War-Born Plant Has 
Introduced Modern Methods That Help to Overcome the Disagreeable Side of a Standard 
Method of Manufacture—Industrial Trend Indicated by This Improvement 


By GRAHAM L. MONTGOMERY 





hands as an inheritance from the late war has not 

proved a uniformly easy task. It has either been 
necessary for the war-born plant to create a market 
for a new product in a time of depression or the plant 
has had to compete with the products of long-established 
plants in the manufacture and sale of a staple product. 
Under these conditions there are in general only two 
cases which have permitted the profitable exploitation 
of these properties. First, where there is a real 
demand for a product not formerly made in this country 
and not at the present time brought in from abroad at 
an unduly low price; and second, where, through some 
factor such as location, equipment or organization, the 
new plant can sell the same product on at least as favor- 
able terms as the old, or can produce a better product 
to sell on the same terms. 


[J ana as the legacy of chemical plants left on our 


THE BELLE ALKALI Co. 


One of the plants where location and equipment have 
enabled a business to be built up in the face of old- 
established competition is to be found in the Belle 
Alkali Co., at Belle, W. Va. This plant was erected by 
the government during the war for the production of 
chlorine gas; but was never operated under govern- 
ment supervision, being completed only after the 
armistice had been signed. Some time thereafter the 
Belle Alkali Co. was organized, and purchased the 
plant from the government. The plant was extended 
and changed to make possible the manufacture of 
bleaching powder and caustic soda in addition to 
chlorine. 

The object of locating a chlorine plant at Belle is 
the immediate proximity of a supply of salt. In fact, 


the plant stands over the wells, and the brine, which 
occurs at the 500-ft. level, is pumped up as needed. 
This gives a supply of the basic raw material of manu- 
facture for chlorine in the desired form without any 
outlay for shipping. The other principal item needed 
for the chlorine manufacture is electrical power. Here 
again the Belle plant is unusually fortunate, as it has 
on the property sufficient flow of natural gas to supply 
all power needs at the present, and if in the future the 
gas wells should runout, there is also on the property 
a mine of high-grade bituminous coal. Being in the 
valley bottom of the Kanawha River, a plentiful supply 
of good water is assured at all times. 

From the point of view of accessibility to market, 
Belle is also rather well situated. It is on the main 
line of the Kanawha & Michigan R.R., with ready access 
to the main line of the Chesapeake & Ohio R.R. at a mid- 
point between the markets of the Central and Eastern 
sections of the country and also within easy access of the 
Southern textile markets. In addition, a good labor 
supply is almost always assured, as the overflow of 
labor from the extensive West Virginia coal-mining 
fields should always be sufficient to take care of this 
need. Here, then, is a plant where all the factors 
governing sound location seem to be satisfied. 


GENERAL MANUFACTURE AT BELLE 


The primary manufacture of this plant was chlorine, 
by electrolytic methods. This is still the basis of 
manufacture, and chlorine and sodium hydroxide are 
the primary products. The market for the chlorine is 


not sufficient to absorb it all in the liquid or gaseous. 


form and hence a part is now made into bleaching 
powder. The caustic is sold in the form of flaked 
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caustic soda, an up-to-date flaking plant having been 
added to the equipment left by the government. 

The bleaching powder plant is the newest addition to 
the property. It is in building the plant wherein this 
manufacture occurs that modern and highly efficient 
mechanical equipment has been adopted. This equip- 
ment marks a step in overcoming the usual difficulties 
under which a bleaching powder plant labors and points 
the way for a perhaps more extensive use of mechan- 
ical methods which will some day eliminate these diffi- 
culties altogether. Also, it is largely due to these 
methods that this company has been able to turn out 
a good product on such advantageous terms as to assure 
its place in the market. 


MANUFACTURE OF BLEACHING POWDER 


The manufacture of bleaching powder has been a 
standardized process for many years. The only 
changes that have occurred in this manufacture are 
refinements in method and are not basic. Briefly, the 
process consists of bringing hydrated lime into con- 
tact with chlorine gas in a suitable chamber, the lime 
combining with the chlorine to form the bleaching 
powder. This is a simple process; but it is an intensely 
disagreeable one for the workers to handle if hand 
methods are in force for its operation. In the first 
place, the lime is generally received at the bleaching 
powder plant in an unslaked condition and must be 





CENTRAL POINT OF LIME-CONVEYING SYSTEM, SHOWING 
ELEVATOR D AND CONVEYORS 5, 6, 7 


hydrated. This slaking is attended by the evolution of 
heat and gas and there is much dust raised. As a con- 
sequence, hydrating machines in which the lime is 
thoroughly treated with just the correct amount of 
water have been designed and their use is now general. 

After the lime has been hydrated and screened to the 
proper size it is introduced into the chlorinating 
chamber or chambers. In its simplest terms, the chlor- 
inating chamber consists of a lead-lined or concrete 
chamber about 20 ft. in width and from 40 to 100 ft. 
long and from 64 to 10 ft. in height. The hydrated 
lime must be spread over the floor of this chamber, 
generally to a depth of about 4 in. In order to make a 
more efficient contact between the lime and the gas, 
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it is found necessary to scarify the surface of the lime 
into ridges, until the whole surface is made up of 
alternate hills and valleys, the sides at an angle of 45 
deg. This is a hard job for the workers, for some 
chlorine is likely to be present in the chamber and the 
dust from the lime is also unpleasant in effect. In 
making bleaching powder from the weak concentrations 
of the gas which result from some of the methods of 








CONVEYOR 6, ABOVE CHLORINATING CHAMBERS, ALSO 
SHOWING CHLORINE DISTRIBUTING SYSTEM 


chlorine manufacture, machines have been introduced 
to do this work mechanically, but with the strong gas 
available from electrolytic methods these machines do 
not yet seem to be in the form where continuous and 
efficient service can be obtained from them. So, for the 
present at least, this operation remains a hand opera- 
tion. 


DIFFICULTIES IN PACKING BLEACHING POWDER 


After the lime has been chlorinated, it remains to 
remove it from the chlorinating chamber and pack it 
in the container in which it is to be shipped as the 
bleaching powder of commerce. To remove the bleach- 
ing powder from the chamber it is either raked to one 
end and hence out or it is raked to chutes leading from 
the floor of the chamber, the chamber being raised and 
the containers being loaded underneath. It is scarcely 
possible to get all the chlorine gas out of the chamber 
and there are always fumes and deleterious dust given 
off from the powder, so that the work of emptying the 
chamber is extremely trying. The powder is then to be 
packed into containers and these containers to be sealed 
before shipment. In this last process, more or less 
dust always escapes from the chute and container and 
gets in a paste on the floor of the packing room. This 
paste is an active oxidizing agent, and causes rapid 
deterioration of everything with which it comes in con- 
tact that may be oxidized. Also, there is a certain 
amount of chlorine which escapes from the bleaching 
powder when it is freed to the air, and this adds to the 
difficulties in this part of the work. 

In most plants in this country today the lime in both 
the slaked and unslaked state is handled by mechanical 
equipment from its receipt in the plant through the 
hydrating process, the screens and to the chlorinating 
chamber. Due to the activity of the material beyond 
this point in oxidizing the usual metals of which 
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handling equipment is made, no attempt is made to 
use any machinery beyond the entrance to the chamber. 
This is with the exception that several plants have 
installed an industrial railway under the chambers. In 
this case, the container is filled while on a car and is 
then pushed to the header and the scales and so to 
shipment or storage as desired. This method employs 
about as much labor as the full hand method, does not 
save a great deal of time and is subject to the same 
labor turnover, due to unpleasant working conditions, 
that causes the chief drawback of the older methods. 
Also, the relatively expensive industrial railway equip- 
ment is subjected to a rapid deterioration. 

At Belle this later succession of operations—i.e., the 
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into the raw crushed lime storage bin. As the dis- 
charge into this bin is at one point only, it is necessary 
to have a means of distribution in order to utilize to 
full advantage the available storage space of the bin. 
This end is accomplished by the conveyor marked 1 on 
Fig. 1, which is a screw conveyor running open within 
the bin at the top and along the longitudinal center line. 

From one side of the bottom of the raw crushed lime 
bin are three spouts which may be regulated to deliver 
an exactly determined amount of lime to the conveyor 
marked 2. This conveyor is a screw conveyor housed in 
a dustproof housing. The bottom of the bin is sloped to 
the side from which the discharge is taken so that the 
bin may be cleared without anyone going inside. Con- 
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FIG. 1—CONVEYING SYSTEM FOR TAKING LIME TO THE CHLORINATING CHAMBERS 


tilling of the container and all the subsequent handling 
—has been made as nearly automatic as possible. Thus 
one more of the disagreeable factors that cause a high 
labor turnover and hence a high labor expense in this 
manufacture is on the way to solution, and one more 
cause of industrial disability is at least partly removed. 


MAKING BLEACHING POWDER AT BELLE 


At Belle the unslaked lime is delivered in cars on the 
siding adjacent to the lime crusher shown in Fig. 1. 
This lime is unloaded by means of a portable belt con- 
veyor directly to the hopper of the lime crusher. After 
passing through the crusher, the lime is delivered to 
the boot of the bucket elevator marked A on Fig. 1. 
This elevator, which has a dustproof casing, raises the 
lime a total distance of about 28 ft. and discharges it 


veyor 2 delivers to the boot of bucket elevator B, also 
shown on Fig. 1, which is a standard bucket elevator 
housed in a special dustproof casing. Elevator B de- 
livers the crushed lime to the hydrator. This is a 
mechanically driven hydrator wherein the lime is 
treated with the exact quantity of water necessary 
to slake it thoroughly and to leave it in the proper 
state for use in the chlorinating chambers except for 
the screening operation. 

The lime, in being hydrated, passes down through 
the hydrator and is delivered from it into the boot of 
bucket elevator C at a point near the floor level as shown 
in Fig. 1. This elevator, like the others a standard 
elevator in a special dustproof casing, elevates the 
hydrated lime and introduces it into the screens. Here 
the material which is sufficiently fine is passed into the 
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hydrated lime storage bin by means of gravity chutes, 
while the small quantity which is too large is rejected to 
be reworked. A distributing conveyor, marked on Fig. 1 
as conveyor 3, runs open in the top of this bin in the 
same manner as conveyor 1 runs in the raw crushed lime 
storage bin. The hydrated lime storage bin is a concrete 
bin similar to the raw crushed lime bin, with a sloped 
bottom to facilitate delivery of the lime. The gates of 
the spouts through which the lime is withdrawn are not 
in this case, however, of the regulating type, as there is 
no particular object in keeping strict account of the 
amount of lime taken from this bin. 

The spouts in the bottom of the hydrated lime storage 
bin feed the screw conveyor marked 4 on Fig. 1. This 
conveyor delivers the lime to the boot of bucket elevator 
D, a standard elevator in a dustproof casing which raises 
the lime to a point about 40 ft. above the floor of the 
room, which is a sufficient height to deliver the lime by 








GRAVITY CONVEYOR UNDER CHLORINATING CHAMBERS 


gravity to the distribution system, which takes it to the 
different chlorinating chambers. This distribution 
system consists of a screw conveyor marked 5 on Fig. 1, 
which takes the lime from elevator D and delivers it to 
either screw conveyor 6 or screw conveyor 7. These two 
conveyors are located on top of the chlorinating 
chambers one about 10 ft. back of either face, and are 
sufficiently elevated to deliver the line through spouts 
by gravity into the chambers. 

The chlorinating chambers are of concrete through- 
out and are 20 x 60 ft. by 10 ft. high. They are 
arranged in two tiers of four each, making a total of 
eight chambers, and have a clearance above the working 
floor under the lower chambers of about 10 ft. In each 
end of each chamber is a door of wireglass in a wooden 
frame which can be sealed gas tight and through which 
the process can be watched. These doors also’ permit 
the workers to enter when the lime is to be spread or 
the finished powder to be removed. The lime is intro- 
duced by means of two separate spouts for each 
chamber, one leading from conveyor 6 and one from 
conveyor 7. The chlorine is introduced through an 
appropriate system of tile piping under a slight suction, 
which is utilized at the close of the process for a means 
of exhausting any excess gas from the chamber. The 
finished powder is removed by means of four chutes lead- 
ing from each chamber on the longitudinal center line 
and extending down to a point immediately above the 
highest point to which a container resting on the con- 
veyor in the working space beneath would reach. It is 
still found necessary to do all the work of spreading 
the lime in the chamber preparatory to chlorinating 
and of raking up the finished powder and directing it 
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down the chute to the container by hand. This is a 
disagreeable job and one attended by some danger, as 
the concentration of chlorine present, even with the 
utmost care, may sometimes exceed that which can be 
well withstood by the human system. The chambers 
are, however, exhausted until the continuous test on 
the exhaust gases does not show a trace of chlorine, 
and it is only chlorine that may be given up from the 
powder that causes the trouble. Besides this, ail 
workers in the chambers wear ar air helmet. 


HANDLING THE FINISHED PRODUCT 


Directly under the chlorinating chambers is situated 
the conveying system used for loading, sealing and 
weighing the containers and delivering them to the 
shipping dock, and shown on Fig. 2. This is a new 
application of conveyors. Formerly, due to the oxidiz- 
ing action of the bleaching powder, which it is impos- 
sible to keep off of any conveying system, it has not 
been thought feasible to introduce conveyors at this 
point. The system used here consists of a specially 
designed gravity roller system. In order to provide 
against corrosion as much as possible, this conveyor 
system has been made especially heavy in construction, 
a fact that was also made necessary by the heavy 
weight of the containers when filled with the powder, 
this weight going up to about 800 lb. It is expected 
that the frame, which is of heavy angle-iron construc- 
tion, and the rollers, which are made of special heavy 
steel tubing, will withstand the effect of the bleaching 
powder for about 3 years. The particularly hard prob- 
lem to be overcome was to get a free working bearing 
that would not be destroyed by the corrosive action. 
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FIG. 2—CONVEYING SYSTEM FOR HANDLING FINISHED 
BLEACHING POWDER 
This problem has been solved in the following manner: 
The end caps of the rollers have been made of heavy 
cast iron. In this casting a ball bearing is embodied, 
which is protected from the gas by having all joints 
threaded. Even with this precaution, there are open- 
ings into the bearing where the shaft goes through 
and where the means of lubrication is provided. In 
order to overcome this, an experiment has been tried 
which after nearly 6 months’ use has been proved satis- 
factory. The bearings are all provided with Alemite 
lubricators, as shown in the accompanying illustration. 
This is a lubricator originally designed for use in 
automotive work, whe e it is necessary to introduce 
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HEADING MACHINE, SCALE AND LOADING PLATFORM 


the lubricant under pressure. In this case, the initial 
pressure under which the lubricant is introduced serves 
to keep any of the fumes from the powder from entering 
the bearing and the only precaution that has been found 
necessary is to keep the bearing well filled with this 
pressure lubricant. 

The method in which this gravity conveying system is 
used is as follows: An empty container, which is in this 
case a large steel drum with one head removed, is placed 
on the gravity directly under one of the chutes leading 
from the chlorinating chamber above. A canvas exten- 
sion is attached to this, leading down into the drum, 
which serves the purpose of preventing the bleaching 
powder from scattering while the drum is being filled. 
The gate in the chute is then opened and the drum is 
filled to the required height. The gate is then closed, 
and the canvas extension chute removed. Then, without 
any disturbance of the powder, the drum runs along 
the conveyor, which has such slight inclination that it is 
necessary to push the drum lightly to move it. The con- 
veyor takes the drum around the curve shown on Fig. 
2 and out onto the loading platform. Near the end of 
the gravity conveyor is the heading machine, where the 
drum, still without being moved in such a way as to 
cause any spillage of the powder, has the steel head 
sealed in place. It then runs onto a section of the con- 
veyor which is situated on the platform of a dial scale 
and the weight of the filled container is taken, the tare 
having been noted before the drum was filled. It will 
be noted from Fig. 2 that there is one run of gravity 
conveyor under the center line of each tier of chlorinat- 
ing chambers and that these all feed into a common line 
on the loading platform, which is served by a single 
heading machine and a single scale. The floor under 
the chambers and the loading platform are at car floor 
height so that the drum may be easily tipped onto a 
hand truck as it leaves the scale and wheeled into the 
car or stacked in some of the extra space under the 
chambers which serves as a storage reservoir for drums 
awaiting shipment. Special hinged sections are pro- 
vided in the gravity conveyor along the loading platform 
so that these may be raised and the drums which are 
to be stored wheeled back into the building. 


ADVANTAGES OF THIS SYSTEM AND ITS SIGNIFICANCE 


The most important advantage following the use of 
this conveying system for loading drums and handling 
them to shipment is that it is possible in this way to 
handle a greater volume in a given space and still main- 
tain much cleaner working conditions than is the case 


with either the industrial railway or the hand methods. 
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This is of real importance, as the conditions in this pack- 
ing space are generally so disagreeable as to make the 
turnover among the employees overhigh, so high, in fact, 
that the cost of the work is unduly increased through 
breaking in new men and through delays incidental to 
having at times an inefficient crew. The gravity convey- 
ors have been in service a sufficient time to prove their 
workability, and it is apparent that, even though the effect 
of the corrosion does cause them to wear out in a much 
shorter time than they would in other circumstances, 
the savings made through their use will more than make 
up for the replacement charges and the benefits derived 
from making the plant a healthier and safer place for 
men to work in will have a reflex action on plant con- 
ditions in general which will be felt throughout the 
plant. There is also to be considered that a gravity 
conveyor involves no operating charges for power and 
that it is the cheapest form of conveyor from the main- 
tenance standpoint. All the parts are standard and 
it is very simple to replace a worn-out part without 
delaying the use of the conveyor for any appreciable 
time. This is one of the cases where it is better prac- 
tice to employ a cheap and simple conveyor, even if it 




















SPECIAL ALEMITE LUBRICATION FOR GRAVITY 
CONVEYORS 

does wear at what seems on first glance to be an unduly 

high rate, than it is to struggle along under the in- 

creased labor expense and burden of management which 

follow if the conveyor is not used. 

It is worth while pointing out that such an installa- 
tion as is described above indicates a tendency that is 
coming more to the fore in industry at the present time 
than it has ever before. That is the tendency to intro- 
duce refinements into present methods of manufacture 
which will make them more economical and safer to 
operate rather than to seek some entirely new way of 
doing things. It is to be hoped that such a tendency will 
not increase to a point where legitimate pioneering is 
discouraged; but it is a fact that in general the best 
profits are to be found in making a product for which 
there is already a good market in the most economical 
and best way. Very often this best way is to be sought 
rather in the refinement of an existing process than in 
the development of a new one. 

The writer desires to express his thanks to the 
management of the Belle Alkali Co., for permitting the 
above information to be gathered at its plant; and to 
thank the Alvey-Ferguson Co., which manufactured the 
conveyors described herein, for the layouts here re- 
produced. 
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British Patents 


For ee ony specifications of any British patent apply to the 
Superintendent, ritish Patent Office, Southampton Building, 
Chancery Lane, London, England. 

Carbon Bisulphide.—Apparatus for the production of car- 
bon bisulphide comprises a shaft, A, provided with two elec- 
trodes, B, F, the latter be- J J 
ing adjustable by means : 
of the rope K and the | 
rollers J. The adjustable 
electorde B rests freely on cK 
the layer of charceal in er ae 
the shaft, and is also sur- } 6. | 
rounded by coal supplied | 
through the hopper G. A - 
moderate voltage between Yt 
the two electrodes raises ~=i-H 
the temperature of the 
earbon column sufficiently B 
to cause a brisk reaction 
between it and the sul- Y, 
phur, which enters through p 
pipe D from heated ves- , 
sel E. The sulphur enters 
near the constriction in 
the shaft which is the hot- & 
test region. Products pass Vn 8 YY 
away through the flue H. ——{ Ft 
(Br. Pat. 174,040. Not yet 
accepted. Chemische Fab- 
rik Griesheim-Elektron, Frankfurt-on-Main. March 8, 1922.) 












































Gas Manufacture.—Coal or other carbonaceous material 
is treated in an externally heated retort with a gas con- 
taining 60 to 70 per cent of hydrogen or with a mixture of 
such gas and superheated steam at a temperature of from 
500 to 600 deg. C., whereby an increased yield of condens- 
able hydrocarbons, ammonium sulphate and coke is ob- 
tained. The coal is charged into a vertical retort a inclosed 
in a wall and having a perforated valve d for admission of 
the gases and for discharging the coke. Hydrocarbon oil, a 
byproduct of the process, from a tank m is sprayed with 
steam from a boiler o' into a vaporizing-chamber /, from 
which the mixture enters and is heated in iron pipes i com- 
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municating by a conduit k with the inlet A of the retort a. 
Superheated steam may also be supplied from a nozzle gq. 
The hot gases from the furnace j serve to heat the pipes % 
and pass by a flue s to the space g around the retort. The 
distillation products leave the retort by an outlet and a 
rotary ram, having ribs on its under side and operated by 
a hand wheel serves to consolidate the fuel in the retort if 
required. To obtain a hard coke, during the last 20 to 30 
minutes of coking the gas and steam, or steam alone, may 
be introduced at a temperature of from 700 to 900 deg. C. 
(Br. Pat. 174,165. J. Moeller, of Devon, and L. di Fon- 
blanque, of Farnham, England. March 15, 1922.) 
Carbonizing.—Carbonaceous materials such as lignite, 
brown coal and peat are powdered, mixed to form a paste 
with a hydrocarbon such as creosote, and ground to colloidal 
dimensions, the mass being then ground with coal tar or 
the like to form a liquid as described in specification 172,065. 
This colloidal liquid is passed under a pressure not exceed- 
ing 25 atmospheres through piping of small bore heated 
to not exceeding 500 deg. C. and is injected into a chamber 
in which vaporization takes place. The vapors are con- 
densed and the permanent gases separated, leaving a liquid 
which may be sed for fuel or may be further vaporized 
in the chamber, a semi-liquid mass remaining which is 
suitable as a binder for briquets, or, on still further 
vaporization, a residue from which briquets are formed is 
obtained. These briquets may be distilled to produce gas, 
coke, etc., or may be used in a gas producer. (Br. Pat. 
175,670. G. P. Lewis, Westminster. April 20, 1922.) 


Tanning.—After mineral or vegetable tanning, hides are 
soaked in an aqueous solution of pyridine to fix the tanning 
elements and permit subsequent washing and rapid drying 
without sweating or exudation to cause streaking or dis- 
coloration. The hides are usually soaked for 4 to 12 hours 
in a 10 to 25 per cent solution of pyridine. (Br. Pat. 
175,362. T. B. Carmichael of Waterloo and W. H. Ockleston 
of Kelsall, England. April 12, 1922.) 


Ammonium Sulphate.—A saturator, for use more particu- 
larly in the manufacture of ammonium sulphate, is con- 
structed so that the passage of gas through the liquid is 

k mainly horizontal. The saturator 
l a is fitted with a bell c beneath the 
upper edge of which are the gas in- 
lets b. The lower edge d of the 
bell is serrated, and extends for 
a short distance only below the 
level of the liquid in the saturator. 
The bell is fitted with a disk e by 
means of which the gas is made to 
traverse a radial path until it es- 
capes through the aperture f. The 
».| edge of the bell is kept free from 
salt incrustations by means of a 
sprinkler tube g, the liquor from 
. which flows through apertures and 
is kept at constant level by the overflow i. The gas finally 
leaves through the out'et k, and the salt is discharged 
through the siphon m. (Br. Pat. 175,649. Not yet accepted. 
H. Egeling, Weitmar, Germany. April 20, 1922.) 

Depilation of Hides—Relates to the depilation of hides 
and skins in closed chambers by the action of heat and 
gaseous ammonia and consists in the use of ammonia in 
concentration of approximately 150 to 300 g. per cu.m. of 
chamber capacity and at temperatures of about 37 to 45 
deg. C. The hides are previously soaked or wetted accord- 
ing to condition and are hung in a chamber, steam being 
admitted to raise the temperature and maintain a degree 
of humidity. Ammonia is admitted at the same time in 
the concentrations indicated and after 3 to 6 hours, when 
the roots of the hairs have been slackened, the ammonia 
is expelled from the chamber and that remaining in the 
hides is dissolved by rinsing either in the form of ammonia 
or after conversion into a suitable salt, such as ammoniur 
carbonate, by admission of carbon dioxide or flue gases. 
The hairs are removed by hand or mechanically, the hides 
being kept warm by immersion in warm water or other- 
wise until the depilation has been effected. (Br. Pat. 
175,314. O. Richter, Brandenburg. April 12, 1922.) 
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A High Pressure, Yielding-Plunger Pump for Vegetable 
Oil Expression.—Joseph Davidson of Atlanta, Ga.', speaking 
before the recent meeting of the American Society of Me- 
chanical Engineers, described a new type of pressure pump 
that is being successfully used in connection with the ex- 
traction of vegetable oils by hydraulic pressure. The man- 
ner of applying the pressure has an important bearing on 
the efficiency of the expression process and also in the 
economy of the cloth used for covering the oil-bearing ma- 
terials. The new pump is described as a high-pressure yield- 
ing-plunger pump and is claimed to represent a decided 
improvement in the hydraulic method. 

A simple low-pressure pump is also used with plungers 
having a constant stroke, working in connection with a 
weighted accumulator and bypass valve, which maintains a 
pressure of approximately 600 lb. per sq. in. This supplies 
the pressure in large volume up to 600 lb. per sq.in. on all 
presses, and also supplies the pressure for operating the 
machine that forms the material into cakes, preparatory to 
being put into presses. 

Referring to Fig. 1, the eccentric A imparts a reciprocat- 
ing motion to the crosshead B. Yoke C is connected to 
crosshead B by means of two rods (one on either side, not 
shown in this figure) and moves fixedly with crosshead B. 
The two plungers D are fitted loosely, one in B and the other 
in C. Each plunger D has a collar E fitted against a 
shoulder. Between these collars E and the crosshead B, in 
one case, and the yoke C in the other, is placed a double- 
coil spring F’', which receives the thrust of the plungers. The 
initial tension in the springs will stand a pressure of ap- 
proximately 1,800 lb. per sq.in. against the plunger without 
yielding, but when the pressure in the pump barrels G 
reaches 1,800 Ib. per sq.in., the springs will begin to yield, 
and continue to do so more and more as the pressure in- 
creases. Thus the stroke of the plungers is gradually re- 
duced until the maximum pressure is reached, when they 
will cease to move; then the maximum pressure is held con- 
stant until the extraction of the oil is completed. The pres- 
sure is then released, and the cakes are discharged from the 
press, which is then refilled for another pressing operation. 

Each chamber 7 around the discharge check has a }-in. 
discharge connection, and the common practice in applying 
pressure to vegetable-oil presses is to run a separate and 
independent 4-in. pipe from each discharge connection to a 
press. Thus the high pressure on each press is supplied in- 
dependently by one plunger, the pumps being constructed 
so as to provide one high-pressure yielding plunger for 
each press to be served. These }-in. high-pressure pipes are 
connected directly to each press cylinder, no valve being re- 
quired to cut off the pressure. Each press is equipped with 
an inlet valve for low pressure and a discharge valve; also 


‘Davidson & Kennedy, oil mill engineers and manufacturers. 
Mem. Am. Soc. M. E 
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FIG. 2—PRESSURE CURVE WITH PLUNGERS 
WORKING AT 60 STROKES PER MINUTE 


a check to prevent the high pressure from leaving the press 
cylinder through the low-pressure inlet valve. When the 
discharge valve on the press is closed, the high pressure is 
confined and builds up the pressure to the maximum re- 
quired. The springs supporting the plungers are then in 
action, taking up the movement of the crosshead. When 
the discharge valve is open while the cakes are being dis- 
charged and the press boxes refilled, the plungers are mov- 
ing full stroke and the springs are not being compressed; 
the volume of liquid being moved by these plungers merely 
circulates under no pressure through the press cylinder, and 
out of the open discharge valve, back into the tank supply- 
ing the liquid to the suction of pump. 

The use of this pump in supplying pressure to the presses 
used in the vegetable-oil industry obviates the necessity for 
any outside controlling devices such as safety valves, re- 
tarding, or choker valves, etc. 

The power required is the minimum for the amount of 
work being done. The peak load comes when the pressure 
reaches 1,800 to 2,000 Ib. per sq.in., and while the plungers 
are still moving full stroke. But from the moment the 
plungers begin to yield and the pressure continues to rise 
until it reaches the maximum and the plungers cease to 
move, the power required decreases; so that the maximum 
pressure is maintained with little more power than is 
actually necessary to overcome the friction of the moving 
parts of the machine. 

Fig. 2 shows the pressure curve obtained by this pump 
when the plungers are making 60 strokes per minute. 

This constantly and gradually increasing pressure, es- 
pecially above 1,800 Ib. per sq.in., obtains the maximum oil 
extraction due to the fact that the density of the material 
being pressed is increased very slowly. This gives time for 
the oil to be forced out of the material with the least pos- 
sible resistance which would be set up in case the density 
was increased too suddenly by a rapid rise of pressure. 








FIG. 1—LONGITUDINAL SECTION THROUGH HIGH-PRESSURE PUMP WITH YIELDING PLUNGERS 
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Appropriations Announced for Chemical Projects 
of Department of Agriculture 


The appropriation bill carrying funds for the Department 
of Agriculture for the year beginning July 1 is now a law, 
having been approved by the President. For the Bureau 
of Chemistry the bill appropriates a total of $1,277,631, of 
which $954,561 is for various investigations and $323,070 
for administrative expenses. 

Among the appropriations made are the following: In- 
yestigations relating to the application of chemistry to 
agriculture, $75,400; co-operation with other government 
departments desiring chemical investigations, $14,000; in- 
vestigation and experiments in utilization for coloring, 
medicinal and technical purposes of raw materials grown 
er produced in the United States in co-operation with 
persons, associations or corporations, $56,260; investiga- 
tions to determine methods for manufacture of table sirup 
and sugar and methods for manufacture of sweet sirups by 
utilization of new agricultural sources, $15,000; enforce- 
ment of food and drug act, including investigation of 
character of chemical and physical tests applied to Amer- 
ican food products in foreign countries, $671,401; enforce- 
ment of act forbidding importation of impure tea, $38,000; 
investigation of naval stores, $10,000; investigation and 
development of methods of manufacture of insecticides and 
fungicides, $20,000; study and improvement of methods 
of dehydrating materials used in food, $20,500; investiga- 
tions to prevent grain dust and other plant dust explosions, 
$25,000; investigation and development of methods of 
utilization of wool scouring, $9,000. 

The Bureau of Soils is given $23,110 for chemical investi- 
gations of soils and $70,000 for fertilizer investigations. 

The Bureau of Public Roads is given $175,000 for investi- 
gation of chemical and physical character of road materi- 
als and $15,000 for supervision of distribution of picric 
and other acids in clearing lands. For enforcement of the 


insecticide act $31,500 is provided for salaries and $156,510 
for general expenses. 





Sentiment Favors Embargo on Helium Exports 
as Military Precaution 


Legislation proposing an embargo on helium exports, 
which soon is to be considered by a committee of the 
House of Representatives, differs from embargoes on com- 
mercial articles, it is pointed out, in that helium is pri- 
marily a weapon of warfare. Moreover, it is a weapon on 
which the United States has a monopoly. It seems to be 
the consensus among army and navy officials concerned 
with helium that it would be foolish to permit the 
exportation of this gas to a possible enemy. 

The helium bill, it is further pointed out, does not put 
the government into business. There are numerous prec- 
edents in which the government develops fundamental 
facts and brings a process to the point where it can be 
developed commercially. In the case of helium, the cost 
of experimental work and the uncertainty as to its out- 
come would have precluded exploitation of helium resources 
by private capital indefinitely. 





Syracuse Section, A.C.S., Elects 


At a recent meeting of the Syracuse, N. Y., Section of the 
American Chemical Society held at Syracuse University the 
following officers were elected: A. C. Houghton, Solvay 
Process Co., president; Prof. Ross A. Baker, Syracuse Uni- 
versity, vice-president; L. C. Jordy, Syracuse University, 
treasurer, and William Hicks, secretary. 





Five-Year Course for Engineering Students 
Favored by Conference of Educators 

Five year courses for students in engineering were favored 
by the deans and representatives of fourteen colleges at 
a conference held in Chicago, May 19. It was agreed that 
the first four years should be broadened to include more 
fundamental subjects and less highly specialized engineer- 
ing and the last year should be devoted to intensive special- 
izing in the chosen field. It is hoped that this concerted 
action will bring about the publication of the new courses 
of study in time to be effective not later than 1924. The 
resolutions embracing the conclusion of the conference 
follow: 


The undersigned engineering deans, directors and 
representatives, in conference assembled, hereby 

Resolve: That in order to meet the constantly en- 
larging responsibilities of the engineering profession 
we favor an advance in engineering education at this 
time that shall provide for five years of collegiate 
training for those engineering students whose aim is to 
be qualified to take positions among the creative leaders 
in the profession, and that such advance shall be made 
in substantial accordance with the following plan: 

1. Remodel the present four-year engineering curric- 
ulums by substituting a substantial proportion of 
humanistic and fundamental subjects in place of an 
equivalent amount of advanced technical work. It is 
desirable that so far as possible the curriculums in the 
different branches of engineering shall be sufficiently 
uniform to permit students to defer their final choice of 
a specialty at least to the end of the second year. 

2. Add a fifth year of advanced work, mostly or 
wholly technical and specialized to such an extent as 
desired. 

3. The first four years of work shal! lead to a bache- 
lor’s degree, and the fifth year to an advanced degree 
in engineering. 

Resolved: That each member of this conference will 
present the above recommendations to the authorities 
of his institution, and will report back at the second 
session of this conference, which is to meet at Urbana, 
Illinois, during the week of June 18, 1922, on call of 
the chairman. 

Dean W. G. Raymond, State University of Iowa, Iowa 
City, lowa, chairman; Dean O. N. Leland, University of 
Minnesota, Minneapolis, Minn., Secretary; Dean E. A. 
Hitchcock, Ohio State University, Columbus, Ohio; Dean 
A. A. Potter, Purdue University, Lafayette, Ind.; Dean 
M. EB. Cooley, University of Michigan, Ann Harbor, 
Mich.; Dean G. W. Bissell, Michigan Agricultural Col- 
lege, Lansing, Mich.; Dean C. R. Richards, University 
of Illinois, Urbana, Il.; Director J. F. Hayford, North- 
western University, Evanston, Ill.; Prof. Edward 
Bennett, University of Wisconsin, Madison, Wis.; Dean 
E. J. Babcock, University of North Dakota, Grand 
Forks, N. D.; Dean O. J. Ferguson, University of Ne- 
braska, Lincoln, Neb.; Dean Anson Marston, Iowa State 
College, Ames, lowa; Dean W. E. McCourt, Washing- 
ton University, St. Louis, Mo.; Dean H. S. Evans, Uni- 
versity of Colorado, Boulder, Col. 





Aluminum Company Sues on Nitro Sale 


The International Aluminum Co. has filed suit in federal 
court against the Charleston Industrial Corporation, the 
Virginian Power Co., A. B. Leach & Co., James Douglass, 
H. G. Seott, D. C. Schaeffer, C. S. Jenner and W. B. Payne, 
in connection with the transaction by which the federal! 
government sold its $125,000,000 war-time explosive plants 
at Nitro for $3,000,000. 

The International Aluminum Co. is asking damages of 
$50,000. 
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Better Progress on Tariff Bill—Dye Schedule 
Will Meet Opposition 


Reports from Washington as to the chances of the pas- 
sage of the tariff bill are more encouraging. Republican 
leaders believe that the filibuster is about spent and look 
for more rapid progress from this time forward, with the 
prospects favoring the passage of the bill late in July. 
Most of August would be required for the conference be- 
tween the two houses. There are some who do not expect 
to see the bill become a law until after the November 
elections, but the consensus among Republican leaders is 
that the new tariff act will bear a September date. 


MAy ABANDON DYE EMBARGO 


It is expected that Democratic opposition to the dye 
provisions of the tariff bill will get a great deal of Re- 
publican support. Senator George H. Moses of New Hamp- 
shire, Senator La Follette of Wisconsin and possibly Sena- 
tor Lenroot of that state and Senator Norris of Nebraska 
may line up against the Republican program of protec- 
tion for the dye industry. Senator Smoot of Utah is 
opposed to the embargo. 

In the event that Senator Frelinghuysen of New Jersey, 
who is leading the proponents of the embargo plan, fails 
to “sell his idea” to the Senate it is probable that this 
type of protection will be dead for all time. High rates, 
however, will be provided and little or no opposition will 
be raised to protection by tariff rates. 


PROTESTS ON POTASH RATES 


Senator Heflin of Alabama opposed the tariff on arsenic 
potash and fertilizer on the ground that it would be a bur- 
den to the farmers. Other protests on fertilizer rates are 
being registered by a committee of the National Fertilizer 
Association, which, on a platform of “free plant food,” is 
in Washington favoring the free importation of potash, 
ammonium sulphate and nitrogenous waste of leather and 
tanning factories. The committee consists of Horace Bowker 
of New York, W. D. Huntington of Baltimore, F. H. Whipple 
of Hartford and J. Russell Porter of Atlanta, president of 
the Southern Fertilizer Association. 

The Southern Fertilizer Association, through its presi- 
dent J. Russell Porter, has entered a protest against the 
potash tariff in a telegram to the House Ways and Means 
Committee. 

“The Southern Fertilizer Association is strongly against 
a potash tariff,” says the protest. “The burden of such 
a tariff will fall heaviest upon the Southern cotton farmer, 
and anyone at all familiar with the condition of the cotton 
farmer knows he is not able to bear it. Not only has the 
Southern farmer suffered heavily in consequence of the 
reverses of the deflation period, but on top of that has come 
the greatest disaster from the boll weevil ravages that the 
South has ever experienced. 

“The cotton farmer is heavily in debt. His rehabilitation 
largely depends on fertilizers, and every cent added to the 
cost of fertilizers by the Fordney tariff bill will delay the 
time and increase the difficulties of his recovery. 

“According to the provisions of the Fordney tariff bill, 
the cotton farmer must pay $25 more per ton on his sul- 
phate or muriate of potash than he would pay if there were 
no tariff. It means just that much handicap to the cotton 
farmer in fighting his way back to prosperity. 

“The tobacco farmer and truckers, though not in as 
deplorable a condition as the cotton farmer, would feel the 
tariff keenly, because these crops require large amounts 
of potash.” 


PAINT AND PIGMENT SCHEDULES PASSED 


The Senate adopted the duty of 28 cents a pound on ver- 
milion reds containing quicksilver, rejecting a motion of 
Senator Simmons of North Carolina to reduce it to 15 per 
cent ad valorem, by a vote of 18 to 31. 

- The duty of 30 per cent on paints, colors and pigments 
was adopted by the Senate, which on motion of Senator 
Smoot, for the Finance Committee, struck out the provision 
that any of these articles composed in chief value of coal- 
tar dyes or colors shall be classified under the coal-tar 
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products schedule at 60 per cent ad valorem and 7 cents a 
pound. 

On motion of Senator Smoot the Senate reduced the duty 
on strontium from 50 to 25 per cent ad valorem on the 
ground that the product is virtually controlled in this 
country by one concern. 

The Senate then voted on various lead pigment duties, 
defeating by 21 to 47 an amendment of Senator King re- 
ducing the litharge duty from 24 to 14 cents a pound, and 
then adopting the 24-cent duty. 

Senator Jones of New Mexico argued that there was no 
justification for a duty on lead pigments, except the com- 
pensatory duty for the lead ore duty. An amendment by 
him to reduce the red lead duty from 23 to 14 cents a 
pound was defeated, and the 29-cent duty adopted. An 
amendment by Senator Jones reducing the white lead duty 
from 2} to 14 cents a pound was also defeated 19 to 47. 

On motion of Chairman McCumber, the Senate reduced 
the duties on chrome colors in paragraph 67 from 30 to 25 
per cent ad valorem, defeating an amendment by Senator 
King to reduce them to 20 per cent, by a vote of 20 to 46. 
The duty on iron oxide and iron hydroxide pigments was 
reduced from 25 to 20 per cent ad valorem. By a vote of 
21 to 42 a motion by Senator Underwood of Alabama to 
reduce the duty to 10 per cent was rejected. 

Following extended debate in which the rates were 
attacked by Senator Jones of New Mexico, the Senate 
adopted the zinc oxide rates. The rates adopted are 1% 
cents per pound on zine oxide and leaded zine ores con- 
taining not more than 25 per cent of lead; ground or 
mixed with oil 24 cents per pound; lithopone 17 cents a 
pound. 

On motion of Senator Smoot, the duty on thorium nitrate 
and oxide was reduced from 45 to 40 per cent. The duty 
on tin compounds was fixed at 25 per cent ad valorem, the 
Senate rejecting by a vote of 14 to 39 a motion of Senator 
Jones of New Mexico to reduce it to 10 per cent. The 
antimony salts duties as recommended by the committee 
were also adopted. 


Army Engineers Urge Hydro-Electric Development 
of Tennessee River 

The mineral resources and power possibilities of the 
Tennessee River and its tributaries in North Carolina, 
Tennessee, Alabama and Kentucky are the subject of ex- 
haustive reports of army engineers transmitted to Congress. 
Reference is made to possible power developments on the 
river from Chattanooga to Riverton; and at Coulter Shoals, 
40 miles below Knoxville. Recommendation is made that 
a more detailed survey be authorized looking to develop- 
ment of the rivers for navigation and power purposes. 

The reports show that a large amount of hydro-electric 
power is now wasted annually in the upper section of the 
Tennessee River. It is stated that at Coulter Shoals a 
minimum 24-hour capacity of 14,000 hp. can be developed. 
Its transmission would be principally to Knoxville, where 
there is said to be a demand for power in excess of the 
supply. It is stated that for 90 per cent of the time in an 
average year 18,400 hp. would be available, while for 57 
per cent of the time from 40,000 to 44,000 hp. may be de- 
veloped. The initial cost of the project at Coulter Shoals is 
estimated at $6,346,500 and $257,300 annually for operation 
if built by the government. If built by private enterprise, 
the initial cost would be increased by $400,000. 








Association of Chemical Equipment Manufacturers 
Announces Committee on Exposition Plans 

A committee has been appointed by Dr. C. H. Kimberly, 
acting chairman, to work out plans for the future exposition 
exhibits of the Association of Chemical Process Equipment 
Manufacturers. The association was organized at a meet- 
ing in New York on May i11.* 

The personnel of the committee is as follows: W. W. 
Smith of the Duriron Co., chairman; A. H. Stevens, of the 
Bethlehem Foundry & Machine Co.; H. T. Matthew, of the 
Quigley Furnace Specialty Co.; R. C. Campbell, of the 
United Filters Co. and C. L. Bryden, of the Vallez Filters Co. 


‘See CHEM. & Mer., vol. 26, No. 20, May 17, 1922. 
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Tariff Commission Issues Preliminary Summary 
of Census of Dyes and Coal-Tar Chemicals 

A preliminary summary of Census of Dyes and Coal-Tar 
Chemicals, 1921, has been issued by the Tariff Commission 
on the request of Senator McCumber, chairman of the 
Finance Committee. This summary represents a special 
investigation made by the Tariff Commission as to the pro- 
duction and sales of dyes and other coal-tar chemicals in the 
United States. The final report will appear later under the 
title “Census of Dyes and Organic Chemicals, 1921.” 

The preliminary survey is based upon the production of 
200 firms. It contains a brief summary of important devel- 
opments in the output of dyes and coal-tar chemicals 
during 1921. Detailed tables are given showing the pro- 
duction of crudes, dyes and intermediates, and other coal- 
tar chemicals in 1921. In addition these tables contain, 
for the first time, the quantity and value of the sales of 
each product. Figures for each product are given in all 
cases where publication does not reveal the operations of 
individual manufacturers. Prices of a selected list of dyes 
from 1917 to 1921 are tabulated, with the invoice values of 
the same dyes imported in 1914. Comparison tables show- 
ing the quantity of production in 1920 and 1921 are given; 
also a comparison of the production of dyes classified 
according to method of application. 

A detailed census of dyes imported for consumption in the 
United States during the calendar year 1921 is contained 
in the report. This tabulation shows the quantity and 
value of imports of individual dyes and the percentage of 
the quantity of each dye by countries or origin. A list of 
manufacturers whose production during 1921 was reported 
to the Tariff Commission is also included. 


Affiliated Technical Societies of Detroit Hear 
Tour on Atmospheric Nitrogen 

At a meeting of the Affiliated Technical Societies of De- 
troit, Mich., in that city on May 19, R. S. Tour, professor 
of chemical engineering at the University of Cincinnati, 
spoke on the fixation of atmospheric nitrogen. 

The importance and necessity of nitrogen production was 
first mentioned in its relation to nitrogen fixation and the 
three commercial processes were described in a general way 
and their relative advantages and disadvantages stated. 
With the aid of lantern slides, the applications of the 
cyanamide and Haber processes at the United States nitrate 
plants were pointed out. The conditions under which these 
plants were built and their relation to the power project at 
Muscle Shoals were also considered. Finally, the proposals 
now before Congress for the private operation of the 
Muscle Shoals project were mentioned and their impor- 
tant points described. The address was followed by two 
reels of films showing Nitrate Plant No. 2 in construction 


and operation. 


Badische Reports Increased Earnings 

According to the Boersen Courier the Badische Anilin- 
und Soda-Fabrik realized in 1921 gross earnings of 404,- 
733,311 marks, against 194,185,659 for the previous year. 
The net profit stands at 165,261,933 marks, as compared 
with 65,184,493 for 1920, and the dividend on the ordinary 
shares is 30 per cent, against 20 per cent last year, but 
owing to the increase of capital the amount distributed 
this year to ordinary shareholders is 120,000,000, compared 
with 36,000,000 last year. The report states that the 
Oppau ammonia works resumed operations in December 
and has been working at full capacity since February. 


Charge Illegal Dye Sales Methods 

The Federal Trade Commission has issued formal com- 
plaint against Dudley G. Gessler, engaged in selling dye 
and dyestuffs, in Philadelphia, Pa. The respondent has 
thirty days in which to answer, after which the case will 
be tried on its merits. 

Respondent is charged with giving cash commissions or 
gratuities in substantial amounts to textile mill operators 
and supervising officials of customers to secure purchase 
for respondent’s commodities over and to the exclusion 
of respondent’s competitors’ commodities. 











CHEMICAL AND METALLURGICAL ENGINEERING 1047 


Synthetic Chemical Industry Championed 
in House as Giant of Utility 


A plea for support instead of criticism of the synthetic 
chemical industry was made by Representative Layton 
of Delaware in a speech before the House in which he 
characterized the synthetic chemical and the electrical 
industries as twin giants of modern power and usefulness. 

Mr. Layton stated that while electricity enjoys the 
approbation of the public, the synthetic chemical industry 
is surrounded by ignorant prejudice which retards its prog- 
ress and may if continued extinguish its development. 
He charged that the cry against those engaged in the 
national development of the synthetic chemical industry 
came from demagogue, German interests and the selfish- 
ness of the textile industry. The Congressman recalled 
the former public aversion to the steel, oil and copper 
interests, but said they were now looked on with pride as 
being part of our national strength and greatness. 

“But when now the question of dyes comes up, involving 
the potentiality of our wage,” he continued, “a howl of 
protest is raised against those engaged in manufacturing 
this and other products of coal tar as if some enormity 
were being perpetrated or perfected against the welfare 
of the people, notwithstanding the fact that synthetic 
chemistry and its results are paramount to any other 
scientific pursuit with characteristics of a fundamental 
necessity in peace and war. This is an age of chemistry. 
The dreams of the ancient alchemists have come true. The 
chemical laboratory possesses a greater productive power 
for health, agriculture, national defense, for use in textiles, 
for bodily ailments and for a multitude of other things 
than we find in all the electrical, steel or other establish- 
ments of the land.” 

Mr. Layton emphasized the great importance of fostering 
protection and establishment upon sure and impregnable 
basis of the industry founded upon science. It would be 
stupidly criminal for Congress to be influenced by forces 
that seek to destroy the industry, he asserted. He referred 
to Senator King of Utah as the chief champion of the 
interests of the German dye manufacturer in opposing the 
dye industry, and closed by advocating protection for the 
American industry. 





Sodium Nitrate Awards 
Seventy-nine bids were received by the Director of Sales 
for the 16,450 short tons of sodium nitrate sold on May 17. 
The average price received was $38.44. The successful 
bidders were as follows: 


Trojan Powder Co.. Allentown, Pa...... 200 tons $42.20 


Hubbard Fertilizer Works. . Paltimore, Md..... 100 tons 42.00 
Senior Powder Co............. Cincinnati, Ohio... . 100 tons 41.40 
Trojan Powder eS ciate « Allentown, Pa.... 200 tons 41.20 
Senior Powder Co............. Cincinnati, Ohio. . 100 tons 41.20 
— % 4 "eS EERE New York City... 200 tons 41.00 
Senior Powder Co............. Cincinnati, Ohio. . . 100 tons 40.70 
King Powder Co.............. Cincinnati, Ohio. ... 500 tons 40.50 
Senior Powder Co............. ar sr Ohio. ... 100 tons 40 30 
E. I. du Pont de ~eren canes Wilmington, Del.... 2,000 tons 40.30 
Trojan Powder C ; ra! Allentown, Pa , 200 tons 40.20 
Grasselli C Remtenl aD ’ Cleveland, Ohio. 1,000 tons 40.90 
International Agricultural Corp. New York C ity..... 165 tons 40.00 
Granton Chemical ; . New York City..... 375 tons 40.00 
ST 8 Ee New York City... 200 tons 40.00 
Farmers Fertilizer Works...... . Elizabethtown, Pa.. 100 tons 40.00 
York Chemical Works......... York, Pa..... ; 100 tons 40.00 
Trojan Powder Co............. Allentown, Pa.. 200 tons 39.20 
Union Explosives Co........... Clarksburg, W. Va. 250 tons 39.00 
Ss 4+ > SAR Prey New York City 200 tons 39.00 
Caleo Chemical Co............ Bound Brook, N. J. 400 tons 38.50 
Trojan Powder Co............. Allentown, Pa...... 200 tons 38.20 
Merrimac Chemical Co........ Boston, Mass. ‘ 150 tons 38.20 
Wessel-Duval & Co.. oo, New York City... .. 4,000 tons 38.10 
G. F. Taylor, Inc. . ae New York City... 200 tons 38.00 
Hubbard Fertilizer Works...... Baltimore, Md ’ 100 tons 38.00 
York Chemical Works......... ¥ ork, Pa 100 tons 38.00 


Atlas Powder Co.............. Wilmington, Del.... 5,000 tons 38.00 





Power Company Supplements Shoals Offer 


An offer to the War Department to purchase the Gorgas 
power plant and the government’s interest in the railroad 
and transmission line from Gorgas to Muscle Shoals for 
$2,500,000 has been made by the Alabama Power Co. The 
offer has been submitted to the Senate Agriculture Com- 
mittee by the War Department, this committee having 
under consideration the various lease offers. 
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Committee on Agriculture Investigates Charges 

of Fertilizer Monopoly 

Charges which have been made in both houses of Congress 
of an alleged fertilizer trust are being investigated by the 
Senate Committee on Agriculture in connection with its 
consideration of the lease offers for Muscle Shoals. Secre- 
tary of Agriculture Wallace will be among those heard by 
the committee in an effort to get at the truth. 

The charges that a “fertilizer trust” controls prices, fix- 
ing them so high that the farmers are unable to buy in 
quantities sufficient to meet their needs, were declared to 
be largely without substance by Francis L. Hawes, of the 
Federal Trade Commission. 

Mr. Hawes told of the investigation of the fertilizer in- 
dustry concluded in 1915 by the Federal Trade Commission, 
and declared that so far as the commission had learned 
since that time there was “no combination in restraint of 
trade” in the fertilizer business. Supply and demand, he 
said, were the factors regulating the industry at the present 
time. The committee, however, decided to look into the 
charges further. 





Dedication of State Ceramics Building Arranged 

by Ceramic and Clay Workers’ Societies 

The New Jersey Clay Workers’ Association and Eastern 
Section of the American Ceramic Society is perfecting 
arrangements for the dedication of the new state ceramics 
building at Rutgers College, State University of New 
Jersey, New Brunswick, on June 13, to be carried out 
during the regular annual commencement period at the 
institution. The building is now nearing completion, and 
represents an aggregate investment of close to $125,000, 
including donations made by companies in the industry 
in the state and vicinity. Brief addresses will be made by 
a few prominent speakers, including R. H. Minton, president 
of the Clay Workers’ Association. 

On the day following, June 14, the association will hold 
its regular mid-year meeting at the Country Club at 
Trenton, N. J. The business session will be limited to the 
afternoon, the morning being given over to sports and sight- 
seeing, with possible visits to local potteries. 





Petroleum Testing Methods Published 


The long-promised report on “Methods for Testing 
Petroleum Products” as adopted by the Government Interde- 
partmental Petroleum Specifications Committee, is now 
available as Technical Paper 298 of the Bureau of Mines. 
These methods are formulated in what is virtually a hand- 
book for inspecting laboratories. The use of the methods 
is compulsory under government purchases. The speci- 
fications required for such government purchases are in- 
cluded in another technical paper of the bureau also issued 
recently. It is Technical Paper 305 of the Bureau of 
Mines. 

It is being urged that the standard testing procedures 
and the standard specifications thus recommended by the 
government be widely adopted in the interest of uniform- 
ity of petroleum marketing and tests. Copies of each 
paper can be obtained on application to the Bureau of Mines. 





Chemical and Oil Company Organizations 


During the month of April twenty companies were organ- 
ized with a capital of $50,000 or larger to manufacture 
chemicals, chemical byproducts, drugs, etc., with aggregate 
capitalization of $20,055,000. This compares with a total 
of twenty-five such concerns formed in March, with com- 
bined indicated capital of $12,625,000. In the corresponding 
month of April of a year ago the aggregate capitalization 
of new companies formed was $9,390,000. 

In this same month, April, 1922, ninety-five oil companies 
were organized, with an indicated gross capitalization of 
$154,590,000, as compared with an aggregate of seventy- 
nine oil companies, with capital of $50,000 or larger, formed 
in the preceding month, with combined capital of $156,- 
571,000. In the same month of April a year ago 110 such 
companies were chartered, with a gross indicated capital 
of $227,470,000. 
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WILLIAM HUTTON BLAUVELT has resigned his position 
with the Semet-Solvay Co., of Syracuse, N. Y., and has 
opened an office as consulting engineer in the Equitable 
Building, 120 Broadway, New York City, where he will 
give special attention to the carbonization of fuels and 
allied subjects. Mr. Blauvelt has been connected for many 
years with the Semet-Solvay and Solvay Process companies, 
and has taken a prominent part in the development of the 
byproduct coke industry in America. On account of his 
broad experience in the carbonization of coal, production 
of gas for domestic and industrial purposes, the recovery 
of byproducts and the general utilization of fuels, he is a 
recognized authority on these subjects. The first important 
installation of byproduct recovery gas producers, of the 
Mond type, was brought to this country and put into 
operation under his direction during the earlier years of 
his association with the Solvay companies. 

F. F. CHAPMAN of E. I. du Pont de Nemours & Co. is on 
2 prolonged tour of the Western acid plants of the company. 


BJARNE COLBJORNSEN, chemical engineer of the Stock- 
holm Superphosphate Works, is in this country, making 
a survey of American fertilizer manufacturing practice. 

Prof. A. C. H. FAsiG, head of the department of applied 
sciences of Muhlenberg (Pa.) College, addressed the 
Kiwanis Club, Allentown, Pa., at its regular weekly dinner 
meeting at the Hotel Allen, May 18, on the subject “The 
Growth of Chemistry in the United States.” 

FRANCIS J. HALL, vice-president of the Central Iron & 
Steel Co., Harrisburg, Pa., and connected with the company 
for the past 20 years, has resigned, effective May 31. 

JOHN R. JOHNSON, who will receive his doctor’s degree in 
June from the University of Illinois, has been awarded one 
of the Field scholarships to France. He will continue his 
research at the Sorbonne. 

Huco C. LARSON, of the University of Illinois, has re- 
ceived a fellowship from the Scandinavian-American 
Foundation and will sail in June for Stockholm, where he 
will work in the Royal Technical Institute on the metal- 
lurgy of special steels. 

F. J. METZGER was elected vice-president of the Air 
Reduction Co., Inc., in charge of research and development, 
at a meeting of the board on May 24. 

FRANK R. MILLER has left the American Agricultural 
Chemical Co. after 38 years of service, to open an office as 
an “advertising engineer” in the Widener Building, Phila- 
delphia, Pa. 

H. STIRLING SNELL has just returned from a trip of 
inspection through some of the principal French chemica! 
manufactories in the interest of William Heap & Sons, of 
Grand Haven, Mich., with which concern he is connected. 

CHARLES R. SPARE has been elected president of the 
American Manganese Bronze Co., Philadelphia, Pa., with 
plant in the Holmesburg Junction section. He organized 
the company about 15 years ago and is the inventor of the 
bronze manufactured by the company. 

Prof. HAAKON Sryrl, director of research, SKF Labora- 
tories, Philadelphia, discussed before the Washington 
Chapter of the American Society for Steel Treating on May 
22 the subject “Preparation and Heat-Treatment of Ball- 
Bearing Steel.” 
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Epwarp G. Locke, founder of the Locke Glazed. Paper 
Co., Philadelphia, Pa., died at his home at Camden, N. J., 
on May 16, from paralysis. He was 65 years of age. Mr. 
Locke is survived by his wife and a daughter. 
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Market Conditions 


IN CHEMICAL, METALLURGICAL AND ALLIED INDUSTRIES 
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Our Service Department 


A great many things come to an editor’s desk and no 
small proportion of them are questions. Subscribers, adver- 
tisers and casual readers are constantly writing in for infor- 
mation and the editorial department of a technical magazine 
is looked upon as a depository replete with miscellaneous 
knowledge of practically every field of human endeavor. To 
some small extent, perhaps, this is justifiable, for in general 
the editor’s experience is remarkably catholic and a wide 
range of informational sources is usually available to him. 

CHEM. & MET.’s editorial staff is no exception to this rule 
and certainly if we are to judge from some of the apprecia- 
tive letters which we have recently received from our 
readers, the practice has come to be regarded as a valuable 
part of the magazine’s service to industry. CHEM. & MET. 
has gradually developed within its organization an informa- 
tional bureau equipped to supply data on practically every 
phase of the chemical, metallurgical and allied industries. 
This service is offered to its readers with the single reser- 
vation that it is in no sense competitive with the admirable 
work of the professional consultant. In fact we consider it 
a part of our service to recommend to our inquirers the con- 
sulting chemists and engineers who are best qualified to 
handle the research problems that lie beyond the natural 
limitations of a gratuitous informational bureau. Technical 
problems concerning processes, producing operations and 
equipment are so closely related to editorial matter that 
they have always received special attention. Furthermore, 
our research department stands ready to co-operate in 
locating new sources and uses for materials and equipment. 

Naturally the market editors receive a goodly share of 
these queries, for their field touches on the products of all 
our industries. In these letters from our readers it is the 
commercial and economic information about particular com- 
modities that is most often sought. Latest statistics on pro- 
duction, consumption, imports and exports are in demand 
and in most instances they can be supplied without delay. 
Others of our readers are desirous of following the trend of 
prices over some definite period or in greater detail than 
is afforded by our weighted index number. And, too, we are 
often asked to review conditions affecting the market for 
an individual chemical or metallurgical product. Such fac- 
tors as tariff changes, embargoes and strikes have a pre- 
vailing influence on market conditions, and it is our business 
to keep in touch with these developments. 

Our service department has been designed to serve our 
readers and all are invited to make use of it. Pertinent in- 
quiries will receive careful, intensive study and every effort 
will be made to supply reliable information bearing on the 
problems of the chemical and allied industries. 





CHEMICAL & METALLURGICAL ENGINEERING’S 
WEIGHTED INDEX OF CHEMICAL PRICES 


Base = 100 for the year July 1, 1913, to June 30, 1914 


fb ae 157.72 
De, SE cians 4G betes k 160.49 
et, De cserde cee des 222 
Be. BE ste db ec cc cnee 279 
April, 1918 (high) ..... 286 
April, 1921 (low) ..... 140 


The sudden recession of the index number during the 
past week has resulted from the lower prices quoted for 
several of the most important commodities on which the 
index is based. Thus the decline of ammonium sulphate, 
caustic soda and cottonseed and linseed oil was sufficient 
to cause a drop of almost 3 points. The fall in the case 
of linseed oil amounted to 4 cents on the gallon. 











The Ten Per Cent Reduction in Freight Rates 


Excessive transportation charges are generally regarded 
as oue of the most important factors affecting costs in the 
chemical and allied industries. These are the industries that 
furnish most of the basic materials of commerce, and no 
small share of the delivered cost of :their products is 
directly attributable to the freight rates. Particularly is 
this true in the case of the heavy chemicals and other bulky 
materials of comparatively low unit costs. 

The general rate reduction of 10 per cent, announced by 
the Interstate Commerce Commission on May 24, is of more 
than usual significance, therefore, to the industries that 
make materials. This is evidenced by the fact that in 
extended investigation, which began last December and 
concluded March 15, the commission paid particular attention 
to such basic commodities as coal, iron and steel, cement, 
fertilizers, petroleum, paper and pulp and to miscellaneous 
chemical products such as the alkalis, creosote oil, explosives, 
glass, insecticides, naval stores, soda ash, etc. 


THE COMMISSION’s FINDINGS 


The commission found that on and after July 1, 1922, 
freight rates would be unreasonable to the extent that they 
may exceed the rates in effect Aug. 25, 1920, by specified 
percentages in the various rate groups of the country, so 
applied to make reductions in each group equivalent to 10 
per cent. These percentages are as follows: 


In the Eastern group, also between points in Illinois 
territory and between Illinois territory and the Eastern 
group, 26 per cent instead of the 40 per cent authorized 
in the last decisions. 

In the Western group, and between the Western 
group and Illinois territory, 21.5 per cent instead of the 
35 per cent previously authorized. 

In the Southern and mountain-Pacific groups, 12.5 
per cent instead of the 25 per cent previously authorized. 

On interterritorial traffic, except as otherwise pro- 
vided, 20 per cent instead of the 334 per cent previously 
authorized. 

These rates, in the opinion of the commission, will enable 
the railroads to earn a net return of 5.75 per cent upon the 
aggregate value of railway properties. This is a reduction 
of one-fourth of 1 per cent in the fair return authorized 
March 1, 1920. It is also pointed out that the 10 per cent 
reduction does not apply in the case of reductions which 
have been made since August, 1920, except in cases where 
reductions have been made for the purpose of equalizing 
rates and correcting inconsistencies. 


FREIGHT PROBLEMS IN THE PROCESS INDUSTRIES 


The commission’s report, which bears the title “Reduced 
Rates, 1922,” contains a number of interesting references to 
the freight problems of the chemically controlled indus- 
tries. Under the heading “Cottonseed Products, Vegetable 
Oils and Soap,” the report makes the following comment: 


There are about 750 cottonseed-oil mills in the cotton- 
growing territory of the South. They represent an in- 
vestment of about 250 million dollars and crush 85 per 
cent of the cotton seed produced. The products are 
cottonseed oil, meal, hulls and linters. In 1921 this 
industry brought its costs down materially below those 
of 1920. About 500 of the mills were operated in the 
season 1921-22, 300 of them continuously. The failure 
to operate more nearly to capacity is attributed in part 
to high freight rates. 

Soap moves for the most part in carlots from factories 
to distributing points, but there is also a considerable 

less-than-carload movement from factories. From dis- 
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tributing points the movement is in less than carloads. 

The principal raw materials used are fats, greases and 

oils. Caustic soda, soda ash, lime and borax are also 

largely used. The aggregate inbound and outbound ton- 

nage of materials and product was estimated at 3,000,000 

tons annually, much of it moving for considerable dis- 

tances. Delivered prices of soap were said to be about 

334 per cent over those of 1914. The soap manufac- 

turers asked that as soon as a reduction in rates is 

possible it be made horizontally in all rates. 

The paper manufacturers asked for rate reductions not 
only on their finished product but on their raw materials 
such as woodpulp, coal, clay, sulphur, resin and tallow. 
Between 8 and 4 tons of these materials are required to 
produce 1 ton of newsprint. The principal contention of the 
papermakers was that the rates on paper from New Eng- 
land were relatively lower than those in effect from Western 
mills. The New England shippers urged the commission “to 
prescribe rates on newsprint paper not exceeding 80 per cent 
of the rates on book, printing and wrapping paper, with 
sixth-class rates as maxima, and further that reductions 
should be made from New England to Chicago and Western 
points, even though reductions were not made from the 
Western mills. They also contended that, if reductions are 
to be general, the rates from New England to points in 
the Eastern group should be lowered to a greater extent than 
rates from Western mills.” 

The commission declared, however, that the evidence does 
not warrant fixation of the proper rate relationship between 
these competing mills. 

The report points out that the fertilizer industry is most 
seriously concerned with transportation charges for two 
reasons: (1) The manufacturer pays both the freight on his 
raw materials and the outbound charges on the finished 
product. (2) The price of fertilizer is very closely approach- 
ing its 1914 price. This is recognized by the commission, 
which reports on the situation as follows: 


The extent to which fertilizer is used is determined to 
a considerable degree by the farmer’s ability to obtain 
credit. This is confirmed by the carriers. Local dealers 
or distributors have been accustomed at the beginning of 
the planting season to extend such credit to mature with 
the crops, in turn depending upon the fertilizer manu- 
facturers for credit. Some of these manufacturers said 
that since the price to the farmer is practically upon a 
meet oy level, rate reductions must be made, and the 

nefit retained by them in order to enable them to con- 
tinue the customary extension of credit, thereby in- 
directly benefiting the farmer. Others said that a 
reduction will immediately inure to the purchaser. 

The fertilizer for use in production of this year’s crops 
has already moved, but the annual movement of raw 
materials into the fertilizer plants does not begin until 
May. Fertilizer manufacturers asked that reductions 
ranging from 20 to 25 per cent be made on fertilizer 
materials and that on fertilizer we prescribe for the 
southern group a distance scale of rates suggested 
by them. 





The New York Market 
New York, May 29, 1922. 


Activity in the chemical market during the past week 
was limited to a few special items and a feature among 
these has been the recent strength of the prussiates. Both 
the soda and the potash salts have recorded new high levels 
for the year, with the former showing pronounced advance 
because of the scarcity of spot material. Caustic soda 
remained very firm for nearby shipments of standard 
brands. The export demand continues in good proportions 
from continental Europe, Italy and the Far East. British 
and French prices remain considerably above American 
prices and this condition is causing a demand for American 
goods. Soda ash continues along its former lines, with 
demand only moderate for domestic and export consumption. 
Permanganate of potash was a shade easier due to com- 
petition. Arsenic is showing the effect of renewed interest 
and the market was somewhat firmer. Copper sulphate 
continues very strong, with a steady demand for domestic 
consumption. There has been very little business done in 
the rest of the list and the general buying movement was 
quite irregular. 
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GENERAL CHEMICALS 


Arsenic—Some improvement is recorded in this item from 
consuming quarters and sellers are asking 74@7Tic. per lb. 
for spot and nearby shipments of the white powdered. 
Supplies are not very heavy and the market is set for 
an advance. 

Barium Chloride—Deailers of spot material report a pro- 
nounced scarcity. Producers, however, are offering material 
at $95 per ton f.o.b. works. Quotations among resale 
dealers range around $100@$105 per ton. June delivery 
from abroad is held at $95 per ton. 

Bleaching Powder—Domestic factors quote large drums 
at $1.60 per 100 lb., f.0.b. works. Imported goods remain 
unchanged at $1.65 ex-dock. The demand is only moderate. 


Caustic Potash—Small-lot sales have been made around 
6c. per lb. for the imported 88-92 per cent, but a conspicuous 
absence of round-lot trading was noted. Any additional 
inquiries will have a strengthening effect on spot prices. 

Caustic Soda—Foreign inquiries covering a wide range 
continue to reach this market and the undertone is quite 
firm. Domestic shipments of standard brands are quoted 
at $3.85@$3.90 per 100 Ib. f.o.b. New York. Large pro- 
ducers report a steady call for contract shipments. 

Chlorate of Potash—Domestic makers quote 8c. per lb. 
for prompt shipment. Odd lots of imported material are 
on the market at 63@7c. per lb. The inquiry has shown 
no unusual activity during the past week. 

Chlorate of Soda—Sales of spot material are reported 
by dealers, but only for small quantities at 64c. per lb. 
Large lots can be shaded down to 63c. per lb. Leading 
producers quote the market at 6%c. f.o.b. works. A moderate 
consuming inquiry is recorded. 

Prussiate of Soda—The consuming industry has become 
more interested in this item during the past week, through 
reduced spot offerings and the steadily advancing prices. 
The tone of the market late in the week became excep- 
tionally buoyant and several advances were recorded. 
Holders were asking 25c. per lb., with only a few odd tons 
available. 

Sal Ammoniac—A few lots of imported white granular 
were on the market at 7c. per lb. Domestic goods were 
quoted at 8c. per Ib. Gray offerings were not very liberal 
and most sellers were holding prices at 8c. per Ib. 


WAXEs 

Beeswax—The feature in the market was the strength 
in African Crude, which sold as high as 19%c. per lb. 
Stocks in all grades are rather light. 

Carnauba Wax—Demand for this product was not very 
active, but prices held steady at primary centers. No. 3 
North Country was offered at 16c. per lb. No. 2 North 
Country held around 25c. per Ib. 


Japan Wax—tThere were offerings on spot at 164c. per Ib., 
with nearby goods quoted at 16c. and futures at 154c. per 
lb. The market was somewhat quiet and the general tone 
was barely steady. 


Montan Wax—Supplies were very plentiful on spot and 
the market was irregular, ranging from 4c.@4ic. per Ib. 

Paraffin Wax — The domestic demand is up to expecta- 
tions, but the export inquiry is very dormant and trading 
is rather quiet. Match wax is moving moderately, with 
leading dealers quoting 44@4ic. per lb. Crude scale, 122- 
124 deg. melting point, was offered at 2ic. per ib. Fully 
refined, 123-125 deg. melting point, sold under 3c. per Ib. 
during the week. 


NAVAL STORES 

Turpentine (Spirits) — While trading in general was 
rather quiet toward the latter part of the week, the advance 
in prices was sustained and the market closed at 95c. per 
gal, ex-yard. Supplies on spot were reported limited. 

Rosins—Trading in the different grades was active during 
the past week and with the Southern market higher, prices 
in the local market advanced from 10@25c. per barrel. 
The market during the latter part of the week was quiet, 
but prices ruled steady. 
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The St. Louis Market 
St. Louts, Mo., May 23, 1922. 
There have been no changes of importance in the indus- 
trial chemical market in this locality since our last report. 
Business continues to increase and prices generally are very 
firm. 
ALKALIS 


The caustic soda market remains firm and fairly active, 
the demand for small lots being especially good. Prices 
have not changed any since our last report, but a gentle 
rise would not be altogether unexpected. Soda ash is re- 
maining uniform both in price and quantity, no variations 
being felt either way in this market. Sodium bicarbonate 
has become somewhat stabilized since our last report, with 
ro decline noted recently. Sal soda continues to move in 
its regular channels and at uniform prices as of our last 
report. 

GENERAL AND SPECIAL CHEMICALS 


Heavy mineral acids continue to move in a fair way. 
However, a much larger volume of business could be trans- 
acted if it were not for the fact that the steel mills are 
being restrained in their operations, due to the coal situa- 
tion. One manufacturer reports a good demand from the 
fertilizer trade. Citric acid is still in good demand with no 
change in price. Acid tartaric and cream of tartar are be- 
ginning to show signs of improvement, and orders of larger 
volume are now passing. The market for white arsenic 
powdered has shown some slight improvement. Prices gen- 
erally are firm and quoted at 64@7c. f.o.b. New York. Car- 
bon bisulphide, being a seasonable article, is now moving 
very freely. Glycerine continues weak and although the reg- 
ular market quotation is 15c. in drums, a good-sized substan- 
tial contract was recently placed at less than 144c. Sodium 
fluoride is now in better demand, with prices firm. Sulphur 
continues in stiff demand and prices need not be expected 
to drop. The present time is proper for placing large orders, 
since there is no indication of a decline. The prices quoted 
in our last report for zine sulphate remain unchanged. How- 
ever, an advance is anticipated owing to the increase in 
price for zine spelter. 


VEGETABLE OILS AND NAVAL STORES 


Linseed oil has not changed since our last report and con- 
tinues firm at $1.07 basis raw oil. It is rather unusual that 
the market on linseed oil should not fluctuate in two weeks, 
but the lack of contract inquiries probably accounts for this. 
Turpentine reached the remarkable height of $1.04 a few 
days ago, but is now back to $1. With the rosin market re- 
gaining its natural health, turpentine bids fair to hold up. 
Castor oil is unchanged. Prices firm and demand good. 


PAINT MATERIALS 


The recent sunshine has worked a wonderful improvement 
both in demand for material and in the attitude of the 
grinders. No price changes have been noted, but a fair 
amount of carload business on dry earth colors has been 
done recently, the purchasers seeking to get covered before 
the expected import duty goes into effect. 





The Iron and Steel Market 
PITTSBURGH, May 26, 1922. 


Except for decided activity in connection with three im- 
portant lines of steel consumption, the turnover in steel 
products is now light, much lighter than in March and 
April. The mills are well sold up for a couple of months 
or more, and buyers, with some exceptions, are well covered. 
The relation is such that the sellers have the advantage. 

The three lines of steel consumption in which active 
buying at the present time is represented are the building 
of freight cars and motor vehicles and the erection of 
skeleton steel work. Freight car orders, having averaged, 
roughly speaking, about 15,000 cars a month since the 
first of the year, are still in evidence, even more strongly 
than in the first 2 or 3 months of the year. The buying 
is at about the average pace that obtained in the 10 years 
1904 to 1913. The proportion of steel production passing 
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to the railroads is, however, greatly reduced, for there is 
less steel called for by railroads in lines outside of freight 
cars, and the steel-making capacity is greatly increased. 

Production of passenger automobiles this month will 
probably exceed 200,000 cars, an almost complete report 
for April having shown 196,412 cars, apart from 21,944 
trucks. With steel required for accessories, equipment, 
etc., the automobile industry at large is probably consum- 
ing finished rolled steel at the present time at a rate of 
nearly if not quite 150,000 gross tons a month. Produc- 
tion of finished rolled steel at a rate of 2,300,000 or 2,400,- 
000 gross tons a month. 

In the past 2 months placing of fabricated steel contracts 
has been approximately equal to the fabricating shop 
capacity, while contracts in the first quarter of the year 
represented only a trifle over half the capacity, and the 
average for the year 1921 was 35 per cent. 


STEEL PRICES STRONG 


With steel production at only about 70 per cent of the 
full capacity, a market has been produced as strong as 
obtained before the war only when the mills were operating 
at 90 to 100 per cent. The coal strike, apparently, makes 
the difference. 

Bars, shapes and plates are quotable at 1.60c. as the 
minimum of the regular market, and are by no means 
easy to buy at that price. Several mills are quoting $2 to 
$3 a ton more, and are probably booking some business, 
when prompt delivery is requisite. Particularly attrac- 
tive orders for plates and shapes may possibly go at con- 
cessions, especially if, as in the case of the average freight 
car order, the negotiations were started long ago. 

Hoops are being quoted at 2.25c. _It is not long since 
that the market firmed up to 2c. Apparently the mills have 
larger delivery obligation than they thought they were tak- 
ing when they were so eager to sell early in the year. 
Sheets and tin plates are very stiff at regular prices, 
while in sheets not a few mills are asking $5@$7 a ton 
extra. 

The higher prices now ruling for steel do not increase 
profits. The familiar experience of its requiring several 
months of activity for the mills to dispose of low priced 
business is being repeated, hence there is particular inter- 
est in the subject of steel demand next Autumn. A contin- 
uance of present pressure for steel will result in reason- 
able profits. There is easily enough momentum to carry 
the mills through the summer, normally a dull period in 
the market. 


PRODUCTION HEAVY 


Steel ingot production is running at somewhat over 
37,000,000 gross tons a year. Output last December was 
at a rate of 20,000,000 tons, the rate rising rapidly in 3 
months, to about 35,000,000 tons April 1. Since then there 
has been a slight increase, despite the coal strike. 


LOWER COKE PRICES 


Connellsville coke, which advanced sharply about 10 
days ago, had an equal drop early this week, and is now 
quotable at $3.25@$3.50 for steam grade. Dealers attri- 
bute the drop to Secretary Hoover’s interest in coal prices, 
not that producers voluntarily reduced their asking prices, 
but that some Eastern buyers, expecting lower prices, 
withdrew from the market, and the relation between de- 
mand and offerings effected the change. 

Connellsville coke, on the other hand, has advanced 
nearly a dollar a ton in the week. Offerings have been 
very limited and at times there has been practically no 
inquiry, but a few days ago buying orders began to appear, 
in connection with the possible resumption of two steel 
works furnaces. The makers involved appear to be getting 
such premiums for their steel as to be able to pay rather 
fancy prices for coke, especiaily since furnace grade is now 
$7@$7.50. 

The pig iron market remains stagnant, inquiry being 
almost absent. Prices are practically nominal, at $26 for 
bessemer, $25 for basic and $24 for foundry, f.o.b. valley 
furnaces. 
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General Chemicals 


CURRENT WHOLESALE PRICES IN NEW YORK MARKET 


Carlots 
Acetic anhydride....... iam laden ‘ 
Acetone PCP Pe lb. 4008 - 40 
Acid, acetic, 28 per cent.... 100 Ibe. 35- 25 


Alcohol, methyl! (see ‘ methanol) eree Saas 
Alcohol, denatured, 188 proof No. 1. gal. ..... 
Alcohol. denatured, 188 proof No. 5. .gal. 


Acetic, 56 per cent......... 100 Ibs. ; 00 - 
Acetic, glacial, 99} per cent, carboys, 
100 Ibs, 9 25 - 
Boric, crystals... .. — .. lb, Il - 
Boric, Ps . 5 antekenKite . Ib, Wt - 
Citric i rae Ib. ociene™ 
Hydroch St tins atatin’ 100 Ib. 110- 1 
Hydrofluoric, 52 per. cont...» Ib. il - 
Lactic, 44 per cent tech.. Ib. 09}- 
Lactic, 22 per cent tec ee Ib. 04 - 
ky i a la al al oi Ib. 3.00 - 
Muriatic, 20 deg. ‘(see hydrochloric) .... ....-... 
Nitric, 40 deg bin daankies Ib. 06 - 
Nitric, 42 deg ss te aie ane ti Ib. . 064- 
SRE, GHGRRED: 5 oo os vcopeess Ib, 13j- 
Phosphoric, 50 per cent solution... .Ib. .08 - 
Picric ; ay Pe Ib. .22- 
Pyrog allie, resublimed . sitébend Ib. esa. ® 
ciebashe, 60 deg., tank cars.. ton 10 00 - 
Sulphuric, 60 deg., drums......... ton 12.00 - 
Sulphuric, 66 deg., tank cars.......ton 15 00 - 
Sulphuric, 66 deg., drums ...ton 19 00 — 20 
Sulphuric, 66 deg., carboys ton ‘ ive 
Sulphuric, fuming, 20 per cent (oleum) 
tank cars ton 19.50 - 20 
Sulphuric, furning, 20 per cent(oleum) 
drums. . nadia ton 22.00 - 22 
Sulphuric, fuming, “20 per ce meee 
ae on tba 31.00 - 
Tannic, U.S P adenine ae Ib. ae ee 
Tannic (tech.) iViace he 40 - 
Tartaric, im ar ‘ery stals Ib. wah - 
Tartaric heey imported,powdered, Ib.  ..... - 
Tartarie acid, domestic. ...... a) 'Weees - 
ED, UE tes GE WO cnc cceuedEe: cvcce - 
Aleohal, ethyl gal. = 


Alum, ammonia, lump...... Ib. .034- 
Alum, potash, lump. ........... Ib. .03}- 
Alum, chrome lump.. Ib. 07)- 
Aluminum sulphate, comm ercial . . 100 Ib. 1.50 - 
Aluminum sulphate, iron free.. Ib. .02}- 
Aqua amm onia,26 deg drums(750 tb.) Ib. .07)}- 
Ammonia, anhydrous,cyl.¢ 100-150 Ib. Ib. 30 - 
Ammonium carbonate, panee.. od welts .07 - 
Ammonium nitrate. ..... ae * .06 - 
Amylacetate tech.... Se ee 
Arsenic, white, powdered. ee .07}- 
Arsenic, rec, powde EN a da veaweu dace 12 - 
Barium chloride. ... vesads ton 105.00 -106 
Barium dioxide (peroxide) . ry .20 - : 
Barium nitrate... Ib. . 064- 
Barium sulphate (preci ip yi lane fixe) . Ib, .03}- 
Plano fixe, —! bes 4 .04 - 
Blane fixe, p on 45.00 — 55 
Bleaching =. 100 s 1.60 - 
Blue vitriol (see copper sulph: ate) ‘ shane 
Borax : Te * .05}- 
Brimstone (see sulphur, roll). sducawes os —_ 
Bromine . eeece ee Ib. 27 - 
Calcium acetate. . ‘ 100 ILs 1.75 - 
Calcium carbide... ae 04)- 
Calcium chloride, fused, lump ‘ ton 24.00 = 24 
Calcium chloride, fe ap Ib O14- 
Calcium peroxide a nee ooh anne © 
Calcium phosphate, tribasic..... = * aa -., 
Ge cccncban 6bnneesdensaue ces Ib. cosas © os 
Carbon bix ulphide. . ges , - .064- 
Carbon tetrachloride, drume......... .1b. .09)- 
Carbonyl enloride, (phosgene). .. a) ewes ™ ov 
Caustic potash (see potassium hydroxide) =... .. - i 
Caustic soda (see sodium hydroxide).. noevss. @ os 
Chalk, precip.—domestic, light... . ‘lb. .04}- 
Chalk, precip.—domestic, <7 ye .03}- 
Chalk, precip.—imported, ligh Ib .044- 
Chlorine, gas, hau id ~ylinde rs( 100 ib ) lb. .05 - 
Chioroform........ccececees Ib. ee 
GD GUE cccs cccecesvccers eee ikea ia al 
Ss sec nnesones ton 20.00 - 
Copper carbonate, green precipitate Ib. 19 - 
Copper cyanide................ , Ib. ee ae 
Copper sulphate, crystals........ 100 Ib. 6.00 - 
Cream of tartar. ........005: Ib. siege 
Epsom salt (see magnesium sulphate? .. chee ceces 
Ethyl! acetate com. 85% gal. om ™ obees 
Ethy! acetate, pure (acetic ether, 98% 

to 100%. nie heacedts pt rem * denen 
Formaldehy: le, 40 per ee 3 08}- . 
Fullers earth, f.0.b. mines net ton 16.00 -— 17 
Tullers earth- enpertedpowsne —net ton 30.00 - 32 
OEE, Sc ckbses et eue area gal. ; eee 
Fusel oil, crude... : - gal. - 
Glauber’s salt (<ee eodium sulph ate, toon 
Glycerine, c. p. drumsextra...........1D. ....- - 
lodine, resublimed..............006: Ib. Sn? 
Iron oxide, red............ nace Ib. 7 
Lead acetate S66 ek+ cebe6 evececceee Ib. oo = 
Lead arsenate, powd.............+.: Ib. 14 - 
Lead nitrate. .. ee sodépesnll Ib. bei - 
Litharge. ... osc .07}- 
Magnesium carbonate. technical... ..Ib. .08}- 
Magnesium sulphate, U.S.P.....100 Ib. 2.50 - 
Magnesium on technical... 100 Tb. ten 
Methanol, 95%... a a eee . gal. a 
Methanol, 97%. nee A - 
Nickel salt, doub ile. “a sédhew >is ae oscae 
Nickel salt, single.................+. Ib. - 
Phogene (see carbol chloride) ee <a. 
Ph ephorus, red becostiedes Ib. 45 - 
Phosphorus, yellow | wsaus © knees 
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Potassium bichromate eatin 6 i cent bwes Ib. .09}- 
Pot granular..... Were vés Sarees 

| Seem me carbonate,  * 5 Pee Ib’ 2- 
Potassium carbonate, 80- 


SYS Ib. .04 
Pctassium chlorate spowdered and erystals Ib. .06}- 
Potassium cyanide.............. Ib 


Potassium hydroxide (caustic potash) .100 Ib. 6.00 - 





PMID so ck.cc ccc sccesccccces es epee 
i a ee lb. .07i- 
Potassium permanganate. .............. Ib. .14 - 
Potassium prussiate, red. ary * nominal 
Potassiutn prussiate, MS gan tac Ib. = 32 
Rochelle salts (see sodium potas. tartrate) .... ..... 
Salammoniac, white, granular.......... Ib. .07 - 
Salammoniac, gray, oa. Sts actin Ib. .073- 
| RE apne ae st ee aE, Sa 100 Ib. 1.20 - 1 


Salt cake (bulk) 
Soda ash, light, 58 per cent flat, bags, 


contract 100 Ib. 1.65 
Soda ash, light, 58 per ce nt flat, bags, 
resale...... 100 Tb. 1.90 
a ash, dense. a 100 Ib. 1.95 
Sodium —— Pacachcsavnied nOues ates Ib. .05 : 
Sodium bicarbonate................. 109 Ib. 1.80 - 1. 
Sodium ee Ae rong a eee ee aoe Ib. .07}- 
ium bisulphate (nitre CD seca dons: ton 4.50 - 4. 
Sodium bisulphite powdered, U.S.P...... Ib. .044- 
EY SEED, 5. Gaucds nweecceues dane Ib. 06- . 
Sodium chloride «..e+..«.Jongton 12.00 -13 
Sodium cyanide ached Whe 2 ores Wes Ib. .22 - 
I CI he pelt. oe att Ib. .09 - 
Sodium hydroxide (caustic soda) solid, 
76 per cent flat, drums, contract.... 100 Tb. 3.35 - 3. 
Sodium hydroxide (caustic soda) solid, 
6% flat, drums, resale 100 
Sodium hydroxide (caustic soda), ground 
and flake, contracts. .... .100 Ib. 
Sodium hydroxide (caustic soda) ground 
and flake, resale. . ...100 Tb. 
Sodium hyposulphite eee Ib. .03 - 
Sodium nitrite. eed) dies ss nao s ake Ib. . 08}- 
Sodium peroxide, powdered. ore ™ .28 - 
Sodium phosphate, dibasic........ Ib. .03}- 
Sodium potassium Se Seana salts) | cee 
Sodium prussiate, yellow. Ib. . i ee 
Sodium silicate, solution (40 deg).. . 100 Ib. 85 - |. 
Sodium silicate, solution (60 deg.) ..... 100 Ib. : 
Sodium sulphate,crystals(glaubers salt) 100 Ibs. 95 - 
Sodium sulphide,fused,60-62 per cent(conc.) Ib. .04}- 
Sodium sulphite, crystals a olin nd oak oe Ib. . 034- 
Strontium nitrate, powdered............ Ib. .09}- 
Sulphur chloride, yellow POE ere Ib. .04} , 
Sulphur, crude. . ton 18.00 -20. 
Sulphur dioxide, ‘liquid, cylinders extn... bb. .08 - 
Sulphur (sublimed), eee 100 Ib. ..... 
Sulphur, roll (brimstone) Puictinceehe i cans 
Tale—imported .... ton 30 00 -40 
Tale—domestic powdered .... ton 18 00 -25 
Tin bichloride.. tebbosdan eee aD .09 
i halies siddteeune evebaus ceyee’ mt epee 
Zine carbonate REIS: Se eye Ib. 14 
Zine chloride, gran. peas 4ede whuicen Ib. . 06 
ies nena aobkeeegedee-t ib. .42 
FS: Sa Ib. .O7}- 
Zinc sulphate. ...........+. ae hl 2.75 - 3.00 


Coal-Tar Products 


NOTE—The following prices are for original packages in large quantities: 


I MIN sds ded abanbhtud tae edten 
oor ee’ 0S ST ey oS ee Pr 

Pp re ES Re RE 
Aniline drums extra 


ate See ke needa anne oaui 
Anthracene, 80% . drums (100 Ib.). setanal 
IS . 5: 5 ousediiandensred sn ieaee nie 

so deind ue Dh eee bans adsense 

Benzidine te. Sethu idanaeGkntehee deuklceke 
Sch ls wire ce ale Oe 
Benzoate of soda, USP’ EE RL GS epee 


Benzene, re, water-white, in drums (100 gal.)..... gal. 


Benzene, 90%, in a. ETT TE RE 
Benayl chloride, 95-97"; re eh eeu cane 
I MPO. 5 65s emescbédevcewe sabedeeeay 
I II ono innin 4 ca connennnnionan 
er NS Co adh pana ndbeevenn ee ae 
Botarnmaphthol, tech .... 2.0. ccsccccccccccccccees 
eh SP Be RR, GI a oo cose cn sncescecss 
Cresol . in drums (100 Ib.) . 

Ortho-cresol, in drums (100 Ib.) . 
Cresylic acid, 97-99), straw -color, i in drums.. 
Cresylic acid, 75-97", dark, in drums. . 





to... 2. Bib ads ee bade oeutee< ‘ 
CS the bile wate diviacd Cae ea tide es 
EPOMOMMOMD, 540 ccccssccccccccscnccsescccccens 


Deine i it ee ee ae ee a “y 


Ss Ginigiek che ctbdacbecyscedeussccess Ib. 
Dip oil, 25%, car Sat RL... oan cmenineide wns Mie 
Dipnenylamine . pee SERRE Ree Ib. 
iit. Ji... 5 heap ies vbbscbesct Vane 
Meta-phen ID a nere mene dbveuctebege 
Monochlorbenzene . neat PE gd FE 
i.) Coshdedeecdye és Ube ckeedes . 
Naphthalene crushed, in bbls................+..--- 
i ee cons ce haee nn eeek 
ty PDA». cnt utetotecssse cctubesecton 
in Cie... ccncadbiheebebesccpanite 
ete ocean sa seen eeeaeulen ‘ 
«6c cienesheddueeebeebe +ennkie . bb. 
Ss ina i on wie ines eee enenee tice ] 
I, 6 on bse cbesebedvssendesescunst 
SIND. no ced de ses and vec ccened owaes 
es os cgh sb enebhiseceneeenans sane 
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Ortho-nitro-toluene....... eebeeme sithipniin tile - $0.12 — $0.15 us ia 
TE Add +ciensenss secie pun te cscecoges . Me tonseed crude (f. a aes... osene cocee BD 0.10 — $0.1 
fecoemnieenene) be: -- 26d6060CSS Es Oh heDs <5 Ib. 1.25— 1 oil, summer yellow. ................ Ib. . fot my: 
Para-amidophenol, HCl. . cbiwssihes peeaaienes Ib. 1.30 — 1.35 Cottonseed oil, winter yellow DipGaeeabeweses +s Ib. 3 — 43 
Para-dichlorbenzene. ................00. isd sheeted Ib. Be 16 Linseed oil, raw, car lots (domestic) . gal 8 — .87 
Ls Ave chihioncghsddeKntredeeaxsnaes Ib. 725 — 77 Linseed oil, ra raw, tank cars (domestic) . -” gal 82 — 83 
SI 3S cUb cena Cin ds dene ceneceesoss Ib. .60 — 70 Linseed oil, in 5-bbi lots (domestic) . ee gal 89 — .90 
Para- phenylenediamine eaauhtnivad cscuna to. ih 1.55 — 1.60 CE OE OUI s vce cccccsscccceccces gal 1.15 — 0.17} 
PER ASUEnabets hv iccacicéengeceesséne: Ib. 1.00 — 1.10 Palm, Lagos 9 Te OE ee eae ib. ita 
Phthalic saat Sides oSunemkesenduekewsens ose Ib 35— .38 EE irk kAsnihe wheink hake bantam wéies's Ib. 0; — .06 
Es eg I... i owe ctweneineneevecees ib. .4— 15 Peanut oil, crude, tank cars cam —.. ae 10 — .10 
SEER NEES “et enna al. 1.75 — 2.75 Peanut ail. refined, in bbis..... eeneeweses Uy Aj— .1 
I EEE GLARED b. 1.30 — 1.35 Rapeseed oil, refined 3 DN ENG sees eessess sss gal. 33 — 284 
Resorcinol, PRs SWcwscccsevebéescessccseeedars lb. 1.75 — 1.80 Rapeseed oil, “Ss - SOR peneReeee al. scs— 8 
tech., in bbls ae | 25 — ~=-«. 254 Soya bean oil (Manchurian), in A le Es weces fb. Wb — La 
3 TE BEER ar ae re rae Ib. .26 — . 26} Soya bean oil, tank cars, f.o.b., Pacific coast..... Ib. io— eel 
Solvent naphtha, water-white, in drums, 100gal.. gal. .25 — .28 
Solvent naphtha, crude, heavy, in drums, 100 gal.. gal. .10 — 12 FISH 
SED Cy GOI. 6 os cece cccs cee eeeecss $ a 24 — = 
ME serke c4T bh iivednvegaveta seesees 1:20 — 1. Liste geese’ menheden al $0.54 — 
Tolukline, mixed Riu nGis chens 6s y bb eee uae etn <es wun Ib. 30 — 35 Yellow bleached menhades............ aa i e~ 
Toluene, in tank cars...............6-.-e seen eee gal. — 28 White bleached menhaden...................05 gal. 56 — wes. 
ee ea ae gal. 39 — 35 Blown ménhaden al ipo 
Xylidines, drums, 100 gal.................0.00000- Ib. eS Pee eee ee en roe ee Rene seoaneets = ‘ ooee 
pO RT Ee gal. .40 — 45 
en pure, in to -~ Oper pores esess ons gal. 45 — 33 
Xylene, commercial, in drums, 100 gal............. gal. 33 — ; ’ = s 
Tat Glee = i Miscellaneous Materials 
Waxes Prices remain same is previous report. 
Prices based on original packages in large quantities. 
Bayberry Wax.... Ib $0.20 -— $0.21 . 
Beeswax, refined, dark... Ib. ia ae Refractories 
may 2 nap a ¥ ; Ib 30 — .32 
Jeeswax, white pure inks eank > ; Ib 35 - 40 : s 
Candellila, w= made ib es %6 Quotatio.is remain unchanged. 
Carnauba, No.1... wees Ib 45 46 
Carnauba No. 2, North Country.......... Ib 25 — 253 
pee, No. 3, North saad ee , = 16 — ies F All 
apan.... by 16‘ — 1 = 
Montan, crude. . . Ib 04 — 04} = eye 
Paraffine waxes, crude match wax (white) 105-110 m.p... Ib 04;— ; . . js 
Paraftine waxes, crude, scale 124-126 m.p.. i 02} - Prices same as previous report. 
Paraffine waxes, refined, 118-120 ae Ta Ib 02 — 03 
Paraffine waxes, refined, 125 m.n. ; Ib .03 -- . 034 
a waxes, a we fete a * : sq 04 — 04 , 
*araffine waxes, refined, Ss Seer ) .045— . 04; Q s s 
Paraffine waxes, refined, 135-137 Imp ae ; .. Ib .0> — .054 Ores and Semi-finished Products 
Stearic acid, single pressed. . = Ib. 09 — .093 ; ; 
Stearic acid, double pressed. . .... Ib. .09'— = 093 All quotations remain unchanged. 
Stearic acid, triple pressed... ... a Aa, cick lb. .10}— . 10} 
Naval Stores : 
All prices are f.oh. New York unless otherwise stated, and are bused on Non-Ferrous Metals 
car} lots. ‘The oils in 50- gal. bbls., gross weight, 500 Ib. A 
New York Markets 
| ST 8 tS ee ey 280 Ib. $5.40 — $5.55 
eli ile dnd eal mks me the dk cose ee 5.70 — 5.90 Cents per Lb 
Rosin K-N....... tee Hee ewer eee eeeeeeeees 280 Ib 6. 00 — 6.60 Copper, I ie an 4 ol edeke bed a ee bh Ve bees ewes ee 13. 875 
RO We GROW OW occ setccwecccecccteveeces 280 Ib. 7.2 — 1.9 Re Se Oe FN UN, 8 bk. on i vs cesccwdcnestecieseoves ‘ 19.09 
WE UN, BEB cca nc cc ceneweessonsctcseecs 280 Ib. 6.23 — .. Antimony, wholesale lots, Chinese and Japanese................ 5.40-5 50 
Spirits of turpentine...... pe esereecesesecesces gal. 9% — 96} REESE IEEE OE A 36.00 
Wood turpentine, steam dist.................. gal. CP ones 5 RETA: IRAE See Pap as 39.00 
Wood turpentine, dest. dist................... gal ee Deep cee) SII OI oo oc occ viccus bana nacceeeceeeescete 30 .00- 33.00 
Pine tar pitch, bbi. Seecccecseces — 6.00 Monel metal, shot and blocks ed diwikhiuie igs aaeb bead ie SA 32.00 
Tar, kiln burned, SD GOD vescuasccssases — 9.38 Monel metal, ingo‘s Patumne< ; Su hin 9 teal 6 techni 35.00 
CatarG Gam, BOE... 2. cccsc cere cccevccccece. — 9.00 Monel metal, sheet bars................. EA 5 ae Ted 38. 00 
Rosin oil, first run....... GavAGe ick eae sovesas > scene 6 6 SHARE bie Hubb Wawa ew eee nn weeee 31.00 
Rosin oil, second run...........++--++. oF ween in dtkk itiin ahaidiics shedbuasensenscée 5.50-5 625 
Rosia oil, third run. . - — ecss te ial a ncntabeeenbanee 5.40-5.45 
Pine oil, steam dist., <p.gr., 0.930-0.940. . Ss ee 3 + Ae toon gpEE ES tEE Rp nR SEER 5.45 
ne Tee . Se A ET Blinn,» 00dddeceacdiednas édesenseahese ‘acd 5.20 
Pine tar oil, ref., sp.gr. 1. 025-1. g: . 46 
Pine tar oil, crude, sp.gr.|. 025-1. rit tank cars t. ° b. “Jacksonville, . 
tte Gtahic itn bh on Ak at dees aa dae hoo et Uae eeenn ee ee gal. .35 OTHER METALS 
Pine tar oi!, double ref., sp. . £ —- i kd teeeuernb eds gal. 75 
Pine tar, ref., thin, TF, | » I. epee gal. .25 ’ : 
Hardwood oil, f.0.b. om oa PERIL, co. eens s. cedea an pa. o ie omnes iestewowe spbtales dade bhsiunsdeas a ' oaay 
Pinew Ps Cle oecenns c lecesne sb enceinsésess cipeeue al. 52 Cadmium.....coss CHOEHCCCOOOSLS + SeceeeEeeTODeEeS q .15- 
— . | > ~ whepedee ORE ALE EE I a oe = 5. eas. is 
sli SORE. ccc ccvccece rrr TTTTTITETTLTTTETTTie . .00@3. 
Fertilizers Magnesium....... “aanne baceenseveethedenedsh uses Ib. ok ane 
i .cncaanampaudase teenie desbedeee Tees 6000s oz. ' . 
Ammonium euiphate, f SS er .. 00Tb. 3.50 3.60 Hr gy eae ee (2 a RBS TRE OR Se Ce ROM os. 150. 00@ 175.00 
Blood, dried, f.o.b., N. Y. ~~ viene ee 3.55 3.65 Palladium mee ee th 5 Ape ha ee aie ome pia 55.00 
Bone, 3 and 50, ground, * a POEL Rees ton 27.00 — 28.00 Mercury Haz Pare hy ee ay eat 75 ib 55.50 
Fish scrap, dom., dried, f.o.b. works............ unit 3.10 — 3.20 a eget oe ere eS ge ae ee 
Nitrate soda iin: atesguasea 100 Ib. 2.70 2.89 
Tankace, high grade, fob. C hicago. hac ae 3.00 3.10 FINISHED METAL PRODUCTS 
> 
I me ORS rock, f.0.b. mines, Florida pebble, a $38 An Warehouse Price 
Tennessee, 78-80%... .. adntat suacsicnae ae 7.00 — 7.59 Cents per Lb. 
Potassium muriate, a OC 7 33.50 — 35.00 Copper sheets, hot rolled......... ;' one neiee knee 18.75 
Potassium sulphate.......... tee unit RP = ceees Copper bottoms bpeibncs 6.uaxt eer eee ~ ' 27.75 
Copper rods “a oud ee es FE : = 3 
High brass wire ial pele dares ; se ae , 
Crude Rubber High brass rods... .... a sr eaeka cha 14.25 
Low brass wire. ......... 5 aap ate a : ‘ 18.25 
Para—Upriver fine. ... . _ Ih. $0 18 — 18 Low brass rods........... : i ; 18.75 
Upriver coarse. .... ER et ey Ib. 123— +~=~.82 Brazed brass tubing. .. <a ‘ 23.00 
Upeiver eaucho ball. ............0c8ece0- Ib. 13 13% Brazed bronze tubing. ..... wer ' 28.00 
I Nantation— First latex crepe. ie) FS Oe RF lb. 14 — . 14) Seamless copper tubing. oes vm ‘ ; 20.75 
Ribbed smoked sheets... : Ib. i44— .14} Seamless high brass tubing.. ...... Rt eee 18.00 
Brown crepe, _, clean F Ib. fe ee 
Amber crepe No. }.. lb. 15 — weed 
Oils Structural Material 
VEGETABLE The following base prices per 100 Ib. are for structural shapes 3 in. by } in. and 
‘ ‘ " . arger, and plates } in. and heavier, from jobbers’ warehouses in the cities named: 
The following prices are {.0.b. New York for carload lots. ; 
Castor oll, No. 3, in bbls.............0.06.005 Ib. $0.11 — $0.11} New York® Chicage 
Caster Gi A. Ge Wiis oll snc cide ccc ccccscecee Ib. 2. = Ae Structural shapes. . bccesbiesaveveds $2.48 $2.48 
China wood oil, in bbls eee * .33— 134 eR AARON AEE 5 56 60c cdc cccdvcscoccuces 2.38 2.38 
Coronut oil, Ceylon grade, in NN nee Lc Ried Ib. 08: — .09 Soft steel bar shapes. Lcctescaubiebaiesss 2.38 2.38 
Coconut oil, Cochin grade, in bbls.............. Ib. 093 — 094 Soft steel bands. .........sceseeseeeeee 2.98 2.98 
Cora oil, crude, dba ke dacdecbhenctesccees Ib. tg — = DG Plates, } to J in. thick. .......0....000. 2.48 2.48 
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Construction and 
Operation 
Arkansas 


BATESVILLE—The American Manganese 
Co. has preliminary plans under way for 
the construction of new mills for consider- 
ably increased output. The company has 
an extensive tract of manganese ore in the 
Batesville-Cushman district and is arrang- 
ing for extensive development. To pro- 
vide funds for expansion, a bond issue of 
$250,000 is being sold. Norman E. Brokaw 
is president. 

Eu Dorapo—The El Dorado Oil & Pipe 
Line Co. has work under way on the re- 
building of its oil refinery, recently 
destroyed by fire, and will install consider- 
able new machinery. It is expected to 
have the plant ready for service at an early 
date. 


California 


SAN PaspLo—The San Pablo Pottery Co. 
will build two new kilns at its plant and 
make other extensions. 

OAKLAND—The Westgate Metal Products 
Co., recently organized with a capital of 
$2,500,000, to manufacture iron, steel and 
other metal castings, has tentative plans 
under consideration for the erection of a 
new plant. A. T. Burch, 78 El Camino St., 
heads the company. 


Connecticut 


HAMDEN—The Kiss Brothers Co., Meri- 
den, manufacturer of pottery products, has 
acquired the local plant of the Joseph 
Dixon Crucible Co., and will remodel for a 
new pottery. Clay properties in this sec- 
tion have also been secured. The company 
will install necessary equipment and oc- 
cupy the plant at an early date. 


Delaware 


WILMINGTON—The Wilmington Sugar Re- 
fining Co. has awarded contracts for addi- 
tional buildings at its new local refining 
plant, now in course of erection, comprising 
a 4-story melting and washing building, 
60x90 ft., and l-story power plant, 95x150 
ft., to be located at Christiana Ave. and B 
St. Harding & Craig, Buffalo, N. Y., are 
contractors. W. J. Wayte, Inc., 125 Bast 
46th St., New York, N. Y., is engineer. 

WILMINGTON—James J. O'Neill, manu- 
facturer of leather, has acquired property 
now occupied under lease on Commerce St 
near Dock St., heretofore held by E. Paul 
du Pont, for a consideration of $55,000, as 
a permanent site for his leather tannery. 
Improvements, it is said, will be made in a 
number of buildings. 


Florida 


BRADENTOWN—J. H. Humphries is plan- 
ning for the establishment of a new plant 
on local site for the manufacture of com- 
mercial fertilizer products. 

- P 
Georgia 

ATLANTA—The Standard Sanitary Mfg. 
Co., 295 Peachtree St., manufacturer of 
sanitary earthenware products, has prelim- 
inary plans under way for the erection of 
an addition 

RUTLEDGE——-The Rutledge Oil Co. is plan- 
ning for the rebuilding of the portion of 
its mill, recently destroyed by fire with 
loss estimated at close to $150,000, includ- 
ing equipment The company is operated 
by Stanton & Wofford, Social Circle, Ga. 


Illinois 


Cuicaco—The Chicago Pottery Co., 1924 
Clybourn Av., has completed plans for the 
erection of a 2-story addition, 113x190 ft., 
and will commence erection at an early 
date. L. BE. Russell, 25 North Dearborn 
St., is architect. 

L&2MONT—The Illinois Pure Aluminum 
Co. has awarded a contract to E. ie 
Sproul, Pershing Road and Robey St., Chi- 


cago, for the erection of a 1-story addition, 
to cost about $35,000. Frank D. Chase, 
Inc., 645 North Michigan Ave., Chicago, is 


engineer. 
Kansas 


TorppKA—The Sunflower Oil & Refining 
Co. is reported to be planning for the re- 
building of the portion of its plant recently 
destroyed by fire with loss of about $40,- 


000. 
Louisiana 


CreparR Grove—The Gulf States Chemical 
Co., a subsidiary of the National Window 
Glass Co., is planning for the early opera- 
tion of its new local plant, now nearing 
completion, for the manufacture of insect 
powders and kindred chemical specialties. 
D. N. Skinner is secretary. 


Maryland 


BALTIMORE—Ernest E. Stanley, Calvert 
Bldg., is organizing a new company for the 
establishment of a plant for the manufac- 
ture of chemical products. A building has 
been leased at Biddle St. and Madison Ave., 
for the proposed new works. 

BALTIMORE—The Argol Sulphite Co., has 
plans nearing completion for the erection 
of a new l1-story plant, 40x100 ft., at Curtis 
Av. and Birch St., and will break ground 
at an early date. 

BALTIMORE—The Edward Richardson 
Brass Co., 318 North Holliday St., has ac- 
quired through its president, Edward Rich- 
ardson, the former plant of the Zirconium 
Co. of America, Monument and Iilth Sts., 
recently offered at~ public auction. The 
works comprise a group-of buildings, with 
power house, machine shop, etc., and will 
be used by the new owner. The purchase 
price is said to be $38,500. 


Massachusetts 


DANVERS—The Danvers Welt & Leather 
Co. is considering tentative plans for the 
rebuilding of the portion of its plant re- 
cently destroyed by fire with loss estimated 
at about $40,000, including equipment and 


stock. 
Michigan 


SAGINAW—tThe Aero Cushion Inner Tire 
& Rubber Co., 907 Ford Blidg., has plans 
nearing completion for the erection of a 
new l1-story plant for the manufacture of 
tires and other rubber products, 80x200 
ft., estimated to cost about $75,000, includ- 
ing equipment. J. J. O'Shaughnessy is gen- 
eral manager. 

Derrott-—The Detroit Soda Products Co., 
9077 West Jefferson St., has awarded a 
general contract to the Bennage-McKinstrie 
Co., 1460 Baldwin Ave., for the erection of 
a 2-story plant addition, 60x80 ft. L. B. 
Alger is president. 


Montana 


COLUMBIA FALLsS—The Cyanide Gold 
Mining Co. has preliminary plans in pre- 
paration for the erection of a new mill and 
cyanide plant, with capacity of about 150 
tons a day. It is proposed to commence 
work at an early date and have the plant 
ready for service before the close of the 
year. James La Fountain and T. J. Hol- 
linger head the company. 


New Jersey 


PertH AmBoy—The Novo Laboratories, 
Inc., 651 Catherine St., will commence the 
immediate erection of a 1-story plant addi- 
tion for grinding, mixing, etc., to cost about 
$25,000. Contract for the building and cer- 
tain machinery has been awarded. The 
structure will provide about 2,500 sq.ft. of 
floor space. 

TRENTON—The Clay Products & Mining 
Corp., recently organized, is arranging to 
take over the property of the Southern Re- 
fractories & Kaolin Co., Fort Payne, Ala. 
A number of improvements will made, 
with extensions for increased production. 
The company is capitalized at $1,500,000. 
and is headed by Richard M. J. Smith and 
W. P. Cubberly ; it is represented by Samuel 
Cc. Kulp, 150 East State St., Trenton. 
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GaRwoop—tThree i1-story foundry build- 
ings will be erected by the National Boiler 
Co., South Ave., estimated to cost in excess 
of $30,000. Hooper & Co., 116 Market St., 
Newark, are architects. 

MENDHAM—Leo Robinson, borough clerk, 
will take bids until 8 p.m., June 12, for 
the construction of a filter plant and appur- 
tenances at the waterworks. 


New York 


BuFrraLo—tThe Buffalo Smelting Co. has 
acquired property, 276x301 on Tona- 
wanda St., as a site for the erection of a 
new plant for the smelting and refining of 
copper, brass and other metals. It will 
consist of a main building, 50x90 ft., and 
smaller adjoining structures. George Gies- 
sen is president. 


ALSEN—The Hudson Valley Portland Ce- 
ment Corp. has work under way on the 
third unit of its finishing mill, and plans 
to have the structure equipped and ready 
for service at an early date. It is pro- 
posed to develop an annual output of 1,140,- 
000 bbl. at the plant. To provide for ex- 
pansion, additional working capital, etc., 
the com y has arranged for a bond issue 
of $1,000,000. 

Port Jervis—Swinton & Co., 47 Main St., 
will build a new 1-story foundry at their 
stove works, 72x150 ft., to cost about $40,- 
000, including equipment. Work will be 
commenced at once. Robert Livingston, 2 
Rector St., New York, is engineer. J. D. 
Swinton is head. 


North Carolina 


ASHEVILLE—The Feistone Co., 326 Hay- 
wood Bldg. recently organized with a capi- 
tal of $100,000, to manufacture concrete 
and cement products, has plans under way 
for the erection of a new 1l1-story plant, 
54x100 ft., on site selected near Biltmore, 
N. C. It will cost close to $30,000, includ- 
ing equipment. W. L. Gravatt, Jr., is sec- 
retary. 

OLD FortT—tThe Old Fort Pottery Works, 
Inc., recently organized, has preliminary 
plans in preparation for the erection of a 
new local plant for the manufacture of 
earthenware specialties. J. A. Lowery and 
J. H. Young head the company. 


Ohio 
CINCINNATI—The Triangle Paper Co., 
943 West 6th St., plans for the rebuilding 
of the portion of its plant destroyed by fire, 
May 8, with loss estimated at about 
$30,000. 





Oklahoma 


IDABEL — The City Council has plans 
under way for the construction of a new 
filtration plant, in connection with a new 
pumping plant at the waterworks, to cost 
about $150,000. The Benham Engineering 
Co., Gumbel Bldg., Kansas City, Mo., is 


engineer. 
Oregon 


SALEM—The Oregon Pulp & Paper Co. is 
planning for extensions and improvements 
in its plant to cost about $55,000. C. F. 
Beyerl is general manager. 


Pennsylvania 


PHILADELPHIA—The H. H. Barton & Son 
Co., 109 South 8rd St., manufacturer of 
sandpaper and kindred specialties, will soon 
take bids for the erection of a 2-story plant 
addition. 40x100 ft. Tilden & Register, 
1525 Locust St., are architects. Charles 
BE. Barton is president. 

Marcus Hoox—Fire, May 16, destroyed 
a portion of the grease-manufacturing 
plant at the refinery of the Sun Oil Co., 
Finance Bldg., Philadelphia, with loss esti- 
mated at about $60,000, including equip- 
ment and stock. 

East StTrRoupsspurc—tThe Scott-Warman 
Glass Co., manufacturer of bottles, will 
commence the immediate rebuilding of its 
plant, partially destroyed by fire last Janu- 
ary, with loss approximating $150,000. Th« 
new structure will cost close to a lik« 


amount. 
South Carolina 


GREENVILLE—The Gray & Son Glass Co 
Falls Creek, Pa., manufacturer of rough 
and ribbed glass, is considering the erec- 
tion of a new branch plant at Greenvill 
George R. Gray is president. 


Tennessee 





NASHVILLE—The Hermitage Portland Ce- 
ment Co., Chattanooga, has acquired a por- 
tion of the Old Hicko plant of the gov- 
ernment and is reported to be planning for 
the construction of a large cement mill o1 
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Present structures will be re- 
and a number of new buildings 
It is proposed to develop a | 
of 2,000 bbl. The new mill will 
excess of $1,000,000, with ma- 
John C. Vance is president. 


Texas 


CLARKSVILLE—The Texas Petroleum Co., 
Fort Worth, W. W. Fisher, president, has 
plans nearing completion for the construc- 
tion of a new local refinery of two-unit 
type, with initial capacity of about 500 
bbl. a day. 

LaREDO—The Texas-Mexican Oil & Refin- 
ing Co., Milno Bank Blidg., recently organ- 
ized with a capital of $150,000, will soon 
commence the construction of the first unit 
of its proposed plant on local site, with 
output of 500 bbl. a day, estimated to cost 
about $90,000, including equipment. J. N. 

albraith is president. 


Washington 


HILLYARD—The Western Materials Co., 
Valley, Wash., operating local magnesite 
properties, is planning for the erection of a 
new plant at Hillyard for the manufacture 
of magnesite cement, estimated to cost 
about $35,000. Negotiations are under way 
for a site. 


the site. 
modeled 
erected. 
capacity 
cost in 
chinery. 





New Companies 


THE CARRIER CHEMICAL Co., Nitro, W. Va.. 
has been incorporated with a capital of 
$150,000, to manufacture chemicals and 
chemical byproducts. The incorporators 
are C. F. Carrier, Jr., Archibald Krieg and 
M. T. Davis, Jr., all of Charleston, W. Va. 


THe Crow CHEMICAL Co., Irvington, 
Newark, N. J., has been incorporated with 
a capital of $100,000, to manufacture chem- 
icals and chemical byproducts. The incor- 
porators are Joseph Walsh and Walter 
Runge, 17 Stengel Ave., Irvington. 

THE GRAND Rapips Byrpropucts Co,, 
Grand Rapids, Mich., has been incorporated 
with a capital of $50,000, to manufacture 
soaps, glue, fertilizer products, etc. The 
incorporators are William D. Batt, Peter D. 
Mohrhardt and Victor J. Mollers. all of 
Grand Rapids. 

THE Boston PRINTING INK Co., Boston, 
Mass., has been incorporated with a capital 
of $50,000, to manufacture inks and kindred 
products. Zenas R. Taylor is president; 
and Daniel S. Schneider, 769 Morton St., 
Mattapan, Mass., is treasurer. 


THE Equity PETROLEUM CorpP., Wilming- 
ton, Del., has been incorporated under state 
laws, with capital of $10,000,000, to manu- 
facture petroleum products. The company 
is represented by the Delaware Charter Co., 
Ford Bidg., Wilmington. 

THe CaprTton Propucts Corp., Albany, 
N. Y., has been incorporated with a capital 
of $10,000, to manufacture paints, oils, etc. 
The incorporators are E. H. Brown, P. J. 
McLure and R. B. Streeter. The company 
is represented by M. H. Messimer, Albany. 

THE STATE PAPER Co., Zanesville, O., has 
been incorporated with a capital of $100,000, 
to manufacture paper products. The incor- 
porators are N. B. and William W. Hanlon, 
Zanesville. 

THE U. S. DrreR & MACHINERY Co., York, 
Pa., has been incorporated with a capital 
of $150,000, to manufacture double shell 
driers of the rotary type. William J. Kuntz 
is general manager. 

THE GILL CHEMICAL Co., Newark, N. J., 
has been incorporated with a capital of 
$100,000, to manufacture chemicals and 
chemical byproducts. The incorporators are 


lL. S. Koehler, K. L. and Louis E. Graf, 
439 Riverside Ave., Newark. 
THe Hays Corp., Seattle, Wash., has 


been incorporated with a capital of $5,000, 
to manufacture rubber products. The com- 
pany is headed by Winfield R. Smith, Alaska 
Bldg., Seattle. 


THB STANDARD Founpry & MFe. Co., 
Kansas City, Mo., has been incorporated 
with a capital of $250,000, to manufacture 
ron and steel and other metal castings. 
The incorporators are W. H. Simpson, J. B. 
Harden and H. H. Akers, all of Kansas 
City. 

PuLVER & WALDMAN, INC., New York, 
has been incorporated with a capital of 
$5,000, to manufacture chinaware special- 
ties. The incorporators are F. and S. Pul- 
ver and L. Walman. The company is rep- 
resented by Max Gelles, 1140 Broadway, 
New York. 

THE DeCAMpP CoNSOLADATED GLAss CASs- 
KET Co., Blackwell, Okla., has been incor- 
porated under Delaware laws, with a capital 
of $25,000,000, to manufacture glass prod- 
ucts. The inco rators are James W. 
DeCamp, Blackwell; F. H. Butehorn, New 
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York; and Hilbert B. Mattheson, Orange, 
N. J. The company is represented by the 
Corporation Trust Co. of erica, du Pont 
Bldg., Wilmington, Del. 


THE RoBINHOOD FrLpspArR Co., Robin- 
hood, Me., has been chartered under state 
laws, to operate a plant for the production 
of commercial feldspar. Paul Nash is pres- 
ident, and S. eff, treasurer, both of 
Robinhood. 


THe Varcote Co., 40 East Kinzie St., 
Chicago, IL, has been incorporated with 
a capital of $5,000, to manufacture paints, 
stains, varnishes, etc. The incorporators 
are W. J. Rankin, B. Z. Hazlett and George 
H. Johnston. 


THE RED Cross CHEMICAL Co., Fall River, 
Mass., has filed notice of organization to 
manufacture chemical products. Martini 
Barrette, 91 Oak Grove Ave., Fall River, 
heads the company. 

THE F1-Bestos Co., New York, N. Y., has 
been incorporated under Delaware laws, 
with capital of $100,000, to manufacture 
asbestos products. e incorporators are 
Joseph Sandler, David T. twin and 
Nathan Frankel, New York. The company 
2 Sepceqentes by Boyce & Magee, Dover, 


THRE ESSENTIAL OIL Co. OF AMERICA, 
Tavares, Fla., has been incorporated with 
a capital of $25,000, to manufacture essen- 
tial oils. E. S. Burleigh is president; S. C. 
Colley, vice-president; and B. W. Hunt. 
secretary, all of Tavares. 

THE AMERICAN RUBBER & Brass Co., 203 
West Lake St., Chicago, Ill., has been incor- 
porated with a capital of $20,000, to manu- 
facture brass specialties, rubber goods, etc. 
The incorporators are E. A. and Charles L. 
Brower, and Arthur J. Cordell. 

THE EMLET-WINEBRENNER Co., Hanover, 
Pa., has been incorporated with a capital 
of $30,000, to manufacture chemicals, chem- 
ical byproducts, drugs, etc. John M. Emlet, 
Hanover, is treasurer. 


THE NULOID Corp., Wilmington, Del., has 
been incorporated under state laws, with 
a capital of $10,500,000, to manufacture 
celluloid and other composition products. 
The company is represented by the Corpora- 
tion Service Co., Equitable Bldg., Wilming- 
ton. 

THE H. P. CHANDLEE Sons Co.. 112-14 
West Lombard St., Baltimore, Md., has 
been incorporated with a capital of $200,000, 
to manufacture chinaware, glass products, 
ete. The incorporators are George M. and 
Theodore M. Chandlee, and Jesse Englar. 


THE ANACOCO OIL & REFINING Co., Lake 
Charles, La., has been incorporated with a 
capital of $200,000, to manufacture refined 
petroleum products. The incorporators are 
B. T. Head, Lake Charles; and T. R. Suther- 
land, Shreveport, La. 

THE ELLA SINGER Co., Atlantic City, N. J., 
has been incorporated with a capital of 
$125,000, to manufacture chemicals and 
chemical byproducts. The incorporators are 
A. C. Chism, William J. Riley and Ella 
Singer, 143 South Virginia Ave., Atlantic 
City. 

THE CHEMICAL PropUcTS Co., INc., 837 
Equitable Blidg., Baltimore, Md., has been 
incorporated with a capital of $10,000, to 
manufacture chemicals and byproducts. The 
incorporators are Edward C. Hamilton, 
B. G. Hamilton and Byron R. Webb. 

VERNON BrotTuerRs & Co., Pittsburgh, Pa., 
are being organized under state laws by 
Lester B. Vernon and W. R. Cole, to operate 
a metal smelting and refining plant. Appli- 
cation for a state charter will be made on 
June 6. The company is represented by 
George B. Berger, 1737 Oliver Bldg., Pitts- 
burgh. 

THE DUNN CONSOLIDATED OIL CorpP., Wil- 
mington, Del., has been incorporated under 
state laws with capital of $6,000,000, to 


manufacture refine petroleum products. 
The company is represented by the Cor- 
poration Trust Co. of America, du Pont 


Bldg., Wilmington. 


THE DONOVAN PACKING & RUBBER Co., 
Philadelphia, Pa., has been incorporated 
with a capital of $6,000, to manufacture 
rubber’ specialties. S. J. Donovan, 211 
Bainbridge St., Philadelphia, is treasurer. 

THE TWIN FALLS BINDER BOARD MILLS, 
INc., Scotch Plains, N. J., has been incor- 
porated with a capital of $10,000, to manu- 
facture paper composition products. The 
incorporators are David Robinson, Harry S. 
Sherman and Max Rosenthal, Scotch Plains. 

THE OLSTEIN Co., New York, N. Y., has 
been incorporated with a capital of $5,000, 
to manufacture oils, paints, etc. The incor- 
porators are R. and 8. Olstein, and M. W. 
Goodman. The company is represented by 
Levinson & Feinsod, 277 Broadway, New 
York. 

THE INTERNATIONAL CARBON CorP., Wil- 
mington, Del., has been incorporated under 
state laws with a capital of $32,500,000, to 
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manufacture carbon products. The com- 
pany is represented by the Corporation 
Trust Co. of America, du Pont Bidg., Wil- 
mington, 


THE SMITH ALSOP-BLOOMINGTON PAINT 
Co., 110 East Front St., Bloomington, IIL, 
has been incorporated with a capital of 
$20,000, to manufacture paints, varnishes, 
oils, etc. The incorporators are Darrel W. 
Thompson, Guy W. Frederick and Edward 
A. White. 

THE OWENS PerROLEUM Co., Cameron, 
Tex., has been incorporated with a capital 
of $30,000, to manufacture petroleum prod- 
ucts. The incorporators are B. L. and 
J. R. Mays, and S. Owens, all of 
Cameron. 

THE WILCOX-WALTER-FURLONG PAPER Co.. 
Philadelphia, Pa., has been incorporated 
with a capital of $75,000, to manufacture 
paper products. T. Walter, Jr., 4701 
Wayne Ave., Philadelphia, is treasurer. 

THs Tuc Tor METAL CorP., New York, 
N. Y., has been incorporated with a capital 
of $200,000, to manufacture metals and 
metal alloys. The incorporators are E. H. 
Foster, H. E. Brown and W. M. Smith 
The company is represented by Van Vorst, 
Marshall & Smith, 25 Broad St., New York. 

THE NATIONAL FLOOR TILE Co., Mobile, 
Ala., has been chartered with a capital of 
$144,000, to manufacture ceramic floor and 
wall tile. The company is headed by W. D. 
Dellingrath, Mobile. 

THE EXcELsion PAPER Co., Room $911, 
11 South LaSalle St., Chicago, Ill., has been 
incorporated with a capital of $150,000, to 
manufacture paper products. The incor- 
porators are L. D. Green, David Alexander 
and S. Rubin. 


THE PENNSYLVANIA OIL Corp., Pitts- 
burgh, Pa., has been incorporated under 
Delaware laws, with a capital of $100,000, 
to manufacture petroleum products. The 
incorporators are George J. Young, C. E 
Arnold and William Devlin. The company 
is represented by the Capital Trust Co. of 
Delaware, Dover, Del. 


THE TIDEWATER FOUNDRIES CorP., Jersey 
City, N. J., has been incorporated with a 
capital of $10,000, to manufacture iron, 
steel and other metal castings. The incor- 
porators are E. Mead Whipple, Franklin L. 
Whitney and Purley C. Butterfield, 170 lst 
St., Jersey City. 

THE PITTSBURGH ABRASIVE 
burgh, Pa., has been 
Delaware laws with 
to manufacture abrasive products. The 
company is represented by the Colonial 
Charter Co., Ford Bldg., Wilmington, Del. 

THE HARBOR OIL CorpP., Eldorado, Ark., 
has been incorporated under Delaware laws 
with capital of $1,000,000, to manufacture 
petroleum products. The incorporators are 
S. Williams, L. T. Langston and O. J. 
Lockhart. The company is represented by 
the Delaware Registration Trust Co., 900 
Market St., Wilmington, Del. 

THE TRINITY Propucts Corp., New York, 
N. Y., has been incorporated with a capital 
of $10,000, to manufacture stainless steel 
The incorporators are R. F. Heiles, J. Pfaff 
and M. T. Quinn. The company is rep- 
resented by C. M. Davis, 2 Rector St. 


Corp., Pitts- 
incorporated under 
capital of $600,000, 





Capital Increases, etc. 


THE NATIONAL Rosin, OIL & Size Co., 
155 North Clark St., Chicago, Ill, has filed 


notice of increase in capital from $50,000 
to $100,000. 
JOHN W. MAsury & Son, 50 Jay St., 


Brooklyn, N. Y., manufacturers of paint, 
ete., have filed notice of increase in capital 
from $150,000 to $250,000. 

THE VIRGINIA-CAROLINA CHEMICAL CO., 
Richmond, Va., has disposed of a bond issue 
of $22,500,000, a portion of the proceeds to 
be used for expansion, additions to working 
capital, ete. C. G. Wilson is president. 

THe Cray Brick Co., Grand Rapids, 
Mich., has filed notice of dissolution under 
state laws. 

THE GoRDON PETROLEUM Co., Bastland, 
Tex., has filed notice of increase in capital 
from $75,000 to $120,000. 

THE SwHore CoNcCRETE Brick Co., Las 
Cruces, N. M., has filed notice of organiza- 
tion to operate in Texas, with capital of 
$30,000, and headquarters at El Paso. The 
company is represented by J. M. Ireland, 
El Paso. 

THE AETNA POWDER Co., Gary, Ind., has 
filed notice of dissolution under state laws. 

THE COLUMBIA SwuGArR Co., Bay City, 
Mich., operating branch refineries at Mount 
Pleasant, Mich., and Paulding, O., is dis- 
posing of a bond issue of $1,750,000, the 
proceeds to be used for expans‘on, general 
operations, etc. John C. Ross is president. 

THE GIBSON OIL Co., Vincennes, Ind., has 
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filed notice of increase in capital from 
$250,000 to $500,000. 

Tue Jack DauTon Ow Co., Mineral 
Wells, Tex., has filed notice of increase in 
capital to $1,000,000 for expansion. 

Tue CiarK Paper Co., 541 Rid St.. 
Newark, N. J., has filed notice of dissolu- 
tion under state laws. 

Tue CopLay CEMENT Mro. Co., Coplay, 
Pa., has called a special meeting of stock- 
holders on June 15, to vote on an increase 
in capital from $500,000 to $1,250,000. 

Tue W. R. HoLLINGSHBAD CHEMICAL Co., 
Utica, N. Y., has filed an involuntary peti- 
tion in bankruptcy, with liabilities stated at 
$80,000. 

THE MATHIESON ALKALI WorkKS, 25 West 
43rd St., New York, N. Y., with plant at 
Providence, R. IL. has acquired the plant 
and business of the Commonwealth Chemi- 
cal Corp., Newark, N. Y., and will merge 
the property with its organization. 

The plant and property of the STRONG- 
corp Tire & Rusper Co., Oak Hill Road, 
Evansville, Ind., will be sold by Henry B. 
Walker, receiver. 

Tue JoHn B. Love CHEMICAL Co., Wil- 
mington, Del., has been incorporated under 
state laws with a capital of $250,000, to 
manufacture chemicals and chemical by- 
products. The company is represented by 
the Delaware Charter Co., 904 Market St., 
Wilmington. 





Industrial 
Developments 


GLAss—The Graham Glass Co., manufac- 
turer of bottles and hollowware, is arrang- 
ing for the immediate resumption of pro- 
duction at its plant at Loogootee, Ind., fol- 
lowing a shutdown for more than a year 
past. Employment will be given to more 
than 150 operatives 

The Potomac Glass Co., Cumberland, 
Md., started operations, May 22, in the new 
addition to its local blown-glass works, 
giving employment to about 200 workers 
as well as a number of apprentices, making 
a total of over 450 operatives at the entire 
plant. The addition represents an invest- 
ment of $125,000. A new etching plant is 
being completed and will be placed in serv- 
ice at an early date. The plant is now 
running full 

Blown-glass plants at Millville, N. J., and 
vicinity are contemplating an increase in 
working hours from 8 to 9 hours a day. 

LEATHER—The American Hide & Leather 
Co, has adopted full-time operations at its 
Sheboygan, Wis., tanning plant, working on 
heavy upper leather. The Ballston Spa, 
N. Y., tannery of the company is running 
at 100 per cent on patent leather and 
colored side leathers. At Chicago, II. 
operations have been increased at the loca 
tannery to about 80 per cent of capacity 
for side and calf leathers. The Lowell, 
Mass., works are now operating at about 50 
per cent of normal, recently resuming 
operations after a shut down. 

_ The Central Leather Co., New York, 
N. Y., is increasing operations at its plants. 

The Foucar Leather Co., Woburn, Mass., 
is advancing production from 1,000 to 1,400 
sides of patent leather daily. 

Ruspper—The B. F. Goodrich Co., Akron, 
0., has advanced production about 25 per 
cent since the first of May, increasing the 
operating schedule to a full 5-day week. 
Additional men will be employed. 

The Seiberling Tire & Rubber Co. Is 
increasing operations at its plants at New 
Castle, Pa., and Barberton, Ohio. 


Parer—The Riordan Co. is increasing 

operations at its pulp mill at Ticonderoga, 
N. Y., while the lumber mill of the com- 
pany at Calumet, Mich., is running full 
under day and night shifts. The Kipawa 
paper mill of the company has increased 
production and is now operating on a basis 
of 150 tons a day, or close to capacity. The 
Hawkesbury mill is running on a basis of 
100 tons a day, against a full capacity rat- 
ing of 125 tons. 
_The Tonawanda Board & Paper Co., 
North Tonawanda, N. Y., is planning for 
the early resumption of operations, follow- 
ing a shut down for about a year past. 


IRON AND StTeeL—The Carnegie Steel Co. 
has resumed operations at its Farrell 
Works, Sharon, Pa., with blast furnace and 
thirteen open-hearth mills, following a 
shutdown from March, 1921. The last 
units of the plant at Mingo, O., have been 
placed in operation, making all mills of the 
company on the producing list with the ex- 
ception of those at Columbus and Bellaire. 
0. The plants are developing 80 per cent 
of the productive capacity of the company 
for the first time in more than a year. ; 

he Woodstock Operating Corp., Annis- 
ton, Ala., has blown in its blast - at 
La Follette, Tenn., following a shutdown 


for nearly two years. The company is re- 
ported to be arranging for the early re- 
sumption of production at its furnace at 
Anniston. 

The American Ro! Mill Co., Middle- 
town, O., is arranging for the early opera- 
tion of two additional sheet mills at i 
plant, making twenty-nine such mills on 
the producing list, as compared with seven- 
teen mills just fore the depression in 
1921. About 300 men have been added to 
the working force during the past three 
weeks. 

The Struthers Furnace Co., Youngstown, 
O., will blow in its 500-ton blast furnace 
about the middle of June, following a sus- 
pension for 18 months past. The unit is 
being prepared for lighting. 

The Eastern Steel Co. has resumed 
operations at its open-hearth plant at Potts- 
ville, Pa., after a shutdown for 18 months. 
It is expected to be running full, giving em- 
ployment to a normal working force at an 
early date. 

The Shenango Furnace Co., Sharpsville, 
Pa., has blown in another blast furnace at 
its local plant. 

The United States Steel Corp. has blown 
in another blast furnace at its Gary, Ind., 
plant, making eighteen out of twenty-seven 
furnaces now on the producing list. It is 
expected to mace additional units in serv- 
ice at an early date. 

The Midvale Steel & Ordnance Co. is ar- 
ranging to blow in a second stack at its 
Coatesville, Pa., works early in June. 

The Sloss-Sheffield Steel & Iron Co. has 
blown in its second blast furnace at North 
Birmingham, Ala., following a suspension 
for a number of .months. The company 
plans to blow in its Birmingham city fur- 
nace early in June. 

The Sharon Steel Hoop Co., Sharon, Pa., 
has resumed operations at all finishing 
mills at the local plant. 

MISCELLANEOUS—The Davison Chemical 
Co., Baltimore, Md., is increasing produc- 
tion at its local plant in the sulphuric acid 
and other departments. 

With practically all cement mills in the 
Lehigh Valley district of Pennsylvania 
running at cage’), the highest shipment 
for the year of 50,000 bbl. in one day was 
recorded on May 19. A large part of the 
distribution came from the plant of the Le- 
high Portland Cement Co., Allentown. 





Manufacturers’ Catalogs 


ADAM HILGeR, Lrp., 75A Camden Road, 
London, N. W. 1, England, calls attention 
to a bulletin illustrating and describing the 
Hilger chemical spectrometer designed for 
chemical analysis. 


THE SUPPRHEATER Co., New York, has 
just received from the press Bulletin T1, 
on superheaters for stationary power plants. 
This bulletin explains in detail the latest 
features of the Elesco superheater. 


THe Pactric Founpry Co., San Fran- 
cisco, Cal, has published a bulletin on 
Corrosiron which covers the use of this 
acid-resisting metal for drain pipe and 
fittings. 

Tue TABER Pump Co., Buffalo, N. Y., in 
Bull. 131 gives some helpful hints on the 
application of rotary pumps, also a friction 
table and conversion scale. This bulletin 
should be an aid to industrial plants inter- 
ested in rotary pumps. 

THE GRIeBEL INSTRUMENT Co., Carbon- 
dale, Pa., has issued an attractive catalog, 
No. 21, listing glassware for laboratory 
and scientific purposes. 

W. S. Rockwe.tt Co., New York, calls 
attention to Bull 242, on the influence of 
method of heating and handling on quality 
and cost of heat-treated products. This 
bulletin is a supplement to the series of 
educational papers previously issued and is 
intended to illustrate the variety of methods 
of applying the principles of proper heating 
and handling to different manufacturing 
requirements and shop conditions. Another 
bulletin recently issued is No. 243, on 
stationary and tilting crucible melting 
furnaces. 

THE SANDVIK STEEL, INc.. New York City, 
has issued a 26-page booklet on steel belt- 
ing. It contains information as to how the 
steel belt is applied to solving conveying 
problems, its efficiency, economy, ete. Any- 
one interested can obtain a copy of this 
booklet, No. 18-T, by writing to Sandvik 
Steel, Inc., 233 Broadway, New York City. 

THE HARSISON-WALKER REFRACTORIES Co., 
Pittsburgh, Pa., has issued a leaflet on 
Thermolith, the all-temperature fire cement. 

Tue Reret-Arc FwurNAce Co., Indian- 
apolis, Ind., in Bull. 301 gives facts about 
the Repel-arc furnace. 

THE GrRISsCcOM-RUSSELL Co.. New York, 
has published Bull. 904, on the multiwhirl 


cooler. 
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Tue Spencer LENs Co., Buffalo, N. Y., 
has issued a bulletin on a selection of 
Spencer products for commercial and indus- 
trial laboratories. This list has been 
selected from the c any’s larger catalog 
and with s ial consideration of workers 
in industrial and chemical laboratories. 


Tue CurTrer Co., Philadelphia, Pa., has 
issued a booklet illustrating and describing 
I-T-E circuit breakers as applied to the 
protection of electrical and associated ma- 
chinery in central stations. 

Tue ESTeERLINE-ANGUS Co., Indianapolis. 
Ind., in Bull. 422, on “Getting Business 
With Graphics,” discusses the possibilities 
of the use of graphic records in the sale 
of technical products. 

HERMAN A. Houz of New York has issued 
a four-page folder on “Important Progress 
in the Calorimetry of Gases.” 

THe INDUSTRIAL AIR ENGINEERING Co., 
Elyria, O., in an 8-page booklet illustrates 
and describes the Industrial Air Purifier 
and Dust Collector. 

Tue RouiterR-SMITH Co., New York, has 
issued two new bulletins. No. 820 illus- 
trates and describes PV amrmheters and volt- 
meters and COD indicators and Bull. 560 
illustrates and describes inclosed circuit 
breakers. 

CENTURY Woop PRESERVING Co., Pitts- 
burgh, Pa., has issued a new bulletin on 
“Adzing and Boring Cross-Ties.” 


Coming Meetings 
and Events 


AMERICAN ASSOCIATION FOR THE ADVANCB- 
MENT OF SCIENCE will hold a joint meeting 
with the Pacific Division of the Association, 
on the occasion of the annual meeting of 
the latter, in Salt Lake City, June 22 to 24. 


AMERICAN ASSOCIATION OF ENGINEERS 
will hold its eighth annual convention at 
Salt Lake City, Utah, June 4-6. 

AMERICAN CHEMICAL Society will hold 

its oe meeting in Pittsburgh, Pa., Sept. 5 
to 9. 
AMERICAN ELECTROCHEMICAL SocIeTy will 
hold its fall meeting in Montreal, Sept. 21, 
22 and 23. Headquarters will be at the 
Windsor Hotel. 

AMERICAN FOUNDRYMEN’S ASSOCIATION 
will hold its next convention and ‘exhibit at 
Rochester, N. Y., we the week of June 
5, 1922. Meetings will be held in_ the 
spring instead of in the fall as heretofore. 

AMERICAN INSTITUTE OF CHEMICAL ENGI- 
NEERS will hold its summer meeting at 
Niagara Falls, Canada, June 19 to 22. 
Headquarters will be at the Clifton Hotel. 


AMERICAN LEATHER CHEMISTS ASSOCIA- 
TION wiil hold its nineteenth annual meet- 
at Bigwin Inn, Bigwin Island, in the Lake 
of Bays district, Ontario, Canada, on June 
21, 22 and 23. 


AMERICAN O11 CHeMIsTs’ Society will 
hold its annual meeting at the Grunewald 
Hotel, New Orleans, La., June 5 and 6 

AMERICAN PULP AND PAPER MILL SUPER- 
INTENDENTS ASSOCIATION will meet in Kala- 
mazoo, Mich., June 1, 2 and 

AMERICAN SoOcIETY FoR STEEL TRBATING 
will hold its International Steel Exposition 
and Convention in the General Motors 
Bldg., Detroit, Mich., Oct. 2 to 7. 

AMERICAN SocrIETY FOR TESTING MATE- 
RIALS will hold its twenty-fifth annual 
meeting June 26 to July 1, at Atlantic 
City, N. J. Headquarters will be at the 
Chalfonte-Haddon Hall Hotel. 

ANNUAL SAFETY CONGRESS OF THE 
NATIONAL SAFETY COUNCIL will be held in 
Detroit, Mich., Aug. 28-Sept. 


INTERNATIONAL UNION OF PURE AND AP- 
PLIED CHEMISTRY will hold a meeting at 
Lyons, France, June 27 to 30. 

NATIONAL EXPOSITION OF CHEMICAL IN- 
DUSTRIES (EIGHTH) will be held in New 
York Sept. 11-16. 

NATIONAL EXPOSITION OF POWER AND 
MECHANICAL ENGINEERING will be held at 
the Grand Central Palace Dec. 7-13, with 
the exception of the intervening Sunday. 

NATIONAL FERTILIZER ASSOCIATION will 
hold its twenty-ninth annual convention at 
the Greenbrier, White Sulphur Springs, 
W. Va., the week of June 12. 

NATIONAL LIME ASSOCIATION will hold its 
annual convention June 14-16 at the Hotel 
Statler, Cleveland, O 

New Jersey CHEMICAL Society will meet 
at Stetters Restaurant, 842 Broad St., 
moweee. N. J., the second Monday of every 
month. 





The following meeting is scheduled to 
be held in Rumford Hall, the Chemists 
Club, New York: June 9—American 
Chemical Society, regular meeting. 


